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Abstract 
Background: Amphetamine-type stimulants (ATS) include ecstasy (3,4-
methylenedioxymethamphetamine [MDMA]) and methamphetamine and are the second 
most widely used illicit drugs in Australia, following cannabis. ATS use is most common 
among young adults aged 20-29 years, who often use these substances recreationally in 
leisure settings (e.g., nightclubs, pubs, bars, raves, music festivals, and parties). Prior 
research indicates that alcohol and illicit stimulants, such as ATS, are often combined in 
nightlife entertainment districts in the context of a big night out. The combined use of these 
substances represents an emerging area of concern, as evidence suggests that their 
combined use may result in greater harms than their separate use, including increased 
neurotoxicity, hazardous alcohol consumption, and aggression. However, despite the 
prevalence of ATS use among young adults and its use in settings in which alcohol is also 
prevalent, knowledge of community patterns of combined alcohol and ATS use is limited 
and research examining the potential consequences of combined use is scarce. 
Objectives: This thesis examines consequences of concurrent and simultaneous alcohol 
and ATS use among a population-based sample of young adult ATS users, focusing on: 
hazardous alcohol consumption, aggression, and contact with police.  
Methods: Data for this study are drawn from the Natural History Study of Drug Use 
(NHSDU), a prospective longitudinal study of drug use among a population-based sample 
of young adult ATS users and non-users in South-East Queensland, Australia. A brief drug 
use screening questionnaire was mailed to 12,079 young adults (aged 19-23 years) 
randomly selected from the Brisbane and Gold Coast electoral rolls, with a response rate 
of 49.9%. From this screening data, a sampling frame was developed from which an ATS-
user group (used ecstasy or methamphetamine ≥3 times within the last 12 months, n=352) 
and a comparison group of non-users (random selection of the young adults who had 
never used ecstasy or methamphetamine at the time of screening, n=204) were recruited. 
Key findings: Study findings showed that alcohol use was prevalent among these young 
adult ATS users and was often used in combination with ATS. At the study baseline, 
96.5% of ATS users had consumed alcohol in the last month and 92.9% of ecstasy users 
and 80.7% of methamphetamine users usually consumed alcohol during ecstasy and 
methamphetamine use episodes, respectively. Heavy episodic drinking was also common 
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among ATS users, with 56.9% of female ATS users and 77.9% of male ATS users usually 
consuming >4 standard drinks on days of drinking at baseline. Findings indicated ecstasy 
use may play a role in the high rates of heavy episodic drinking among these young 
adults, with concurrent ecstasy use – though not concurrent methamphetamine use – 
associated with these hazardous patterns of alcohol consumption. While not associated 
with hazardous drinking, combined alcohol and methamphetamine use was shown to play 
a role in aggressive behaviour. Patterns of simultaneous alcohol and methamphetamine 
use were associated with both methamphetamine-attributed subjective feelings of 
aggression or hostility and acts of verbal and physical aggression while under the 
influence of illicit drugs. Lastly, for these young adults, engagement in illicit drug use, 
hazardous drinking, and antisocial behaviour likely puts them at an increased risk of 
contact with police. Findings showed that ATS users were more likely than non-using 
young adults to have experienced substance-related police contact and were more likely 
to have experienced more intensive police contact. Additionally, these findings suggest 
that police contact may impact on both substance use behaviours and perceptions of 
police and policing. 
Conclusions: This thesis extends current knowledge of community patterns of combined 
alcohol and ATS use and the potential consequences for young adults. Results highlighted 
that combined alcohol and ATS use is ubiquitous among these young adults. Further, this 
research indicates that the combined use of alcohol and ATS is associated with a number 
of concerning outcomes, including hazardous alcohol consumption, aggression, and 
contact with police, which have both health and social implications. Specifically, these 
findings suggest that young adult ATS users may be a key target group for alcohol 
interventions. Further, the policy challenges of alcohol, ATS use, and aggression among 
young adults need to be better considered in relation to the interlinking of these issues. 
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Chapter 1 - Introduction 
1.1 Introduction 
On a Friday or Saturday night in Australia, it is estimated that between 6% and 9% of 
patrons in nightlife entertainment districts (NEDs) have consumed illicit drugs (Miller, 
Curtis, et al., 2015; Miller, Droste, et al., 2015). However, research suggests that these 
figures may under-report the true prevalence of illicit drug use in these settings (Miller, 
Curtis, et al., 2015). Consumption of alcohol and other drugs in NEDs has been linked with 
increased risk of a number of harms, including hazardous drinking, violence, injury, and 
drink/drug driving (Coomber et al., 2017; Miller, Droste, et al., 2015; Pennay et al., 2017; 
Schnitzer et al., 2010). Further, a growing body of research suggests that the combined 
use of alcohol and other drugs, which is common in NEDs, may result in greater harms 
than their separate use (Mallett et al., 2017; Peacock et al., 2016). Alcohol and other drug 
use in NEDs increases the risk of harm to patrons and places a substantial burden on 
police, paramedics, and hospitals. In 2004-05, the estimated social cost of alcohol and 
illicit drug use in Australia was $24.6 billion, comprising $15.3 billion for alcohol, $8.2 
billion for illicit drugs, and an additional $1.1 billion for alcohol and illicit drugs acting 
together (Collins & Lapsley, 2008). While the majority of policies in Australia aimed at 
addressing these issues have focused on alcohol – understandably due to the greater 
prevalence of use – research indicates that illicit drugs add significantly to this burden, 
particularly in regard to high-level intoxication and violence (Miller, Droste, et al., 2015). 
 This thesis examines consequences of concurrent and simultaneous alcohol and 
amphetamine-type stimulant (ATS; i.e., ecstasy [3,4-methylenedioxymethamphetamine or 
MDMA] and methamphetamine) use in a population-based sample of young adults, 
focusing specifically on hazardous drinking, antisocial behaviour (i.e., aggression), and 
contact with police. Young adults who use ATS are a key target group for research and 
harm reduction in Australia. ATS are the second most widely used illicit drugs in Australia, 
following cannabis, and their use is most common among young adults (Australian 
Institute of Health and Welfare, 2017b). In 2016, 7.0% and 2.8% of Australians aged 20-29 
years had used ecstasy and methamphetamine in the last 12 months, respectively 
(Australian Institute of Health and Welfare, 2017b). ATS are also among the most widely 
used illicit drugs in Australian NEDs (Miller, Curtis, et al., 2015; Miller, Droste, et al., 2015), 
where they are commonly used in combination with alcohol (Jenkinson, Jolley, & Dietze, 
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2014; McKetin, Chalmers, Sunderland, & Bright, 2014). As noted above, research 
indicates that the combined use of alcohol and ATS may result in greater harms than their 
separate use. These harms include increased neurotoxicity (Cassel et al., 2005; Izco, Orio, 
O'Shea, & Colado, 2007), increased heart rate and blood pressure (Darke, Kaye, McKetin, 
& Duflou, 2008; Mendelson, Jones, Upton, & Jacob, 1995), extreme levels of heavy 
episodic drinking (McKetin, Chalmers, et al., 2014), engagement in risky behaviours (e.g., 
unsafe sex; Breen et al., 2006), and aggression (McKetin, Lubman, et al., 2014). However, 
despite the prevalence of ATS use and its common use with alcohol, knowledge of 
community patterns of concurrent and simultaneous ATS and alcohol use is limited, 
particularly with regard to ecstasy use (Breen et al., 2006; Kinner, George, Johnston, 
Dunn, & Degenhardt, 2012), and research examining the potential consequences of 
combined use is scarce (Kirkpatrick, Gunderson, Levin, Foltin, & Hart, 2012). 
This thesis aims to address these gaps in the literature by examining the interlinking 
relationships between patterns of alcohol and ATS consumption, aggression, and police 
contact and its outcomes (see Figure 1.1). I propose that young adult ATS users may 
engage in more hazardous drinking patterns than other young adults and that patterns of 
simultaneous ATS and alcohol use may be associated with both subjective effects of 
aggression and aggressive acts. Further, I argue that engagement in illicit drug use, 
hazardous drinking, and aggressive behaviour likely increases the risk of contact with 
police, which may have both negative and positive outcomes for these young adults in 
regard to their substance use behaviours and views of police and policing (including police 
legitimacy and willingness to cooperate with police). 
  
Figure 1.1 Thematic structure of thesis 
 
This introductory chapter will outline the objectives of the thesis (section 1.2) and 
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known regarding the thesis topic will then be discussed (section 1.4), followed by an 
overview of the thesis content and structure (section 1.5). 
1.2 Thesis objectives 
In order to better understand concurrent and simultaneous ATS and alcohol use among 
young adults, including the potential consequences, this thesis has 5 key objectives: 
1) To examine predictors of hazardous alcohol consumption among young adult ATS 
users; 
2) To examine simultaneous use of alcohol and ATS among young adults, specifically: 
a. The prevalence of simultaneous alcohol and ATS use among young adult 
ATS users; and 
b. Whether patterns of simultaneous alcohol and ATS use are associated with 
ATS-attributed feelings of aggression and hostility; 
3) To examine predictors of verbal and physical aggression while under the influence 
of illicit drugs among young adult ATS users; 
4) To examine young adult ATS users’ experiences of substance-related contact with 
police, particularly focusing on the impact of police contact on substance use 
behaviours and perceptions of police and policing; and 
5) To examine the impact of perceptions of police and policing and contact with police 
on willingness to cooperate with police among young adult ATS users. 
1.3 Methodology 
To infer predictive associations between substance use patterns and associated 
outcomes, longitudinal research is required to disentangle the temporal order of events. 
The Natural History Study of Drug Use (NHSDU) is a prospective longitudinal study of 
drug use in a population-based sample of young adult ATS users and non-users, which 
commenced in 2009 (Smirnov, Kemp, Wells, Legosz, & Najman, 2014). A brief drug use 
screening questionnaire was mailed to 12,079 young adults (aged 19-23 years) randomly 
selected from the Brisbane and Gold Coast electoral rolls, with a response rate of 49.9%. 
From the screening data, a sampling frame was developed from which an ATS-user group 
(used ecstasy or methamphetamine ≥3 times within the last 12 months, n=352) and a 
comparison group of non-users (random selection of the young adults who had never used 
ecstasy or methamphetamine at the time of screening, n=204) were recruited. The 
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NHSDU was approved by the University of Queensland’s Behavioural and Social Sciences 
Ethical Review Committee and all participants provided informed consent at each phase of 
the study. As the sample of young adults were derived through a ‘randomised’ recruitment 
process, the NHSDU is able to provide estimates of population-level or community 
patterns of behaviour. 
1.3.1 Data collection 
This thesis draws on data from the NHSDU baseline and four follow-up waves (see Table 
1.1). Two methods of data collection were used throughout the study: (1) face-to-face 
interviews with interviewer-administered questionnaires at the study baseline, 12-month 
follow-up, and 4.5-year follow-up; and (2) self-complete online surveys at the 6- and 30-
month follow-ups. Face-to-face interviews typically took between 1.5 and 2 hours. They 
were conducted at locations that were mutually agreeable and appropriate for both the 
participant and the interviewer, including the University of Queensland, other tertiary 
education campuses, and participants’ homes. A Computer Assisted Personal Interview 
(CAPI) technique was used, in which a trained interviewer read each question to the 
participant and entered the participant’s response directly into a specialised survey 
software program. The use of face-to-face interviews allowed project staff to build crucial 
rapport with participants, which is reflected in the high participant retention rates 
throughout the study. Further, it enabled the administration of complex questionnaires and 
instruments, such as the World Mental Health Survey Initiative version of the World Health 
Organisation’s Composite International Diagnostic Interview (WMH-CIDI 3.0), and the 
collection of qualitative data (collected at baseline and the 4.5-year follow-up). 
 In contrast to the face-to-face interviews, the nature of the self-complete online 
surveys required shorter completion times (approximately 20-45 minutes) and precluded 
the administration of complex questions. However, they proved to be a highly effective 
means of data collection for these young adults, with high response rates (see Table 1.1) 
and rapid completion times. To increase the accuracy of data collected via the online 
surveys, instructions and additional information were included for relevant questions to aid 
comprehension (e.g., lay definitions for any unusual terms and prompts reminding 
participants to take their time, particularly for questions that required greater memory recall 
[e.g., substance use in last 12 months]). Participants were also able to contact study staff 
via telephone or email if they had any questions or issues. 
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Table 1.1 Recruitment and attrition for the Natural History Study of Drug Use, 2008-2014 
Year Activity and response 
 
2008 Random population screening activity: 12,079 screening questionnaires sent to valid 
addresses; 6,027 complete screeners returned (49.9% response) 
 
 ATS-user group Comparison group (never used ATSa) 
2009 Pool of 522 eligible respondents; 67.4% 
available and agreed to participate 
 
 
Baseline face-to-face interview: n=352 
Pool of 4,682 eligible respondents; 320 
randomly selected for the study; 63.8% 
available and agreed to participate 
 
Baseline face-to-face interview: n=204 
 
2009/10 6-month follow-up Internet survey: n=335, 
participation rate 95.2% 
 
6-month follow-up Internet survey: n=201, 
participation rate 98.5% 
2010 12-month follow-up face-to-face interview: 
n=315, participation rate 89.5% 
12-month follow-up face-to-face interviews 
were not conducted with the comparison 
group 
 
2011 30-month follow-up Internet survey: n=319, 
participation rate 90.6% 
30-month follow-up Internet survey: n=190, 
participation rate 93.1% 
 
2013/14 4.5-year follow-up face-to-face interview: 
n=272, participation rate 77.3% 
4.5-year follow-up face-to-face interview: 
n=169, participation rate 82.8% 
a At the time of screening. 
 
All waves of the NHSDU relied on self-reported behaviour (e.g., substance use 
patterns, health behaviours, contact with police), which is common among studies of illicit 
drug use (Hjorthøj, Hjorthøj, & Nordentoft, 2012). The accuracy of self-report regarding 
illicit drug use and other sensitive behaviours may be impacted by a number of factors in 
certain situations, such as the social (un)desirability of illicit drug use and related 
behaviours, the perception of potential negative consequences associated with disclosing 
illicit drug use and related behaviours, and memory recall (Darke, 1998). For example, an 
Australian study examined whether recent media coverage of ice (crystal 
methamphetamine) ‘epidemics’ and concurrent increased community concern were 
associated with under-reporting of methamphetamine use in Australia’s National Drug 
Strategy Household Survey (Chalmers, Lancaster, & Hughes, 2016). The authors found 
that increases in stigmatising media reporting relating to ice use and corresponding 
increases in community concern may lead to under-reporting of lifetime methamphetamine 
use in population surveys (Chalmers et al., 2016). 
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Recent research examining the validity of self-report of illicit drug use against 
biological measurements (i.e., urinalysis and oral fluid samples) is somewhat mixed. Two 
studies conducted in public spaces (i.e., NEDs and electronic music events) in Australia 
and the United States, which compared self-report of recent drug use to oral fluid samples, 
suggest that illicit drug use is under-reported by participants in these settings (Johnson, 
Voas, Miller, & Holder, 2009; Miller, Curtis, et al., 2015). However, a recent meta-analysis 
of studies that compared self-report of illicit drug use collected using the Timeline Follow 
Back method to biological measures found that there were generally high levels of overall 
agreement between self-report and biological measures (Hjorthøj et al., 2012). 
Features of research design and the data collection method likely impact on the 
accuracy of self-report among illicit drug users. For example, individuals asked about illicit 
drug use in public settings, particularly nightlife entertainment settings, which are often 
relatively heavily policed (Hughes, Moxham-Hall, Ritter, Weatherburn, & MacCoun, 2017; 
Hughes, Anderson, Morleo, & Bellis, 2008), may be less likely to disclose their drug use. In 
contrast – aside from memory recall – the issues outlined above may have been mitigated 
by features of the NHSDU. Specifically, the NHSDU is a longitudinal study with high 
participant retention rates, which likely reflect the trust and rapport built between the study 
interviewers and staff and participants (Clough et al., 2010; Garfein et al., 2007). 
Additionally, face-to-face interviews were conducted in private settings, which reinforced 
the importance of the participants’ anonymity. 
1.3.2 Sample characteristics 
Because population-based sampling was used, ATS users in the NHSDU differ from other 
Australian ATS user samples in a number of ways and also represent a wider range of 
ATS use patterns. Comparison of the NHSDU sample to participants of the Ecstasy and 
Related Drugs Reporting System (EDRS), a national, annual study in Australia that uses 
purposive sampling, showed that NHSDU participants were more likely to be studying full-
time and to be in a de facto relationship or marriage, compared to EDRS participants 
(Smirnov, Hayatbakhsh, et al., 2013). NHSDU participants were also less likely to engage 
in frequent ecstasy (i.e., weekly) or cannabis (i.e., daily) use than EDRS participants 
(Smirnov, Hayatbakhsh, et al., 2013). 
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Table 1.2 presents baseline sample characteristics for ATS-using and non-using 
young adults in the study. As shown in the table, while levels of educational attainment 
were significantly lower among ATS users compared to non-using young adults, rates for 
secondary and tertiary education among ATS users were still high. Over three quarters 
(79.7%) of ATS users had completed high school at the study baseline and over two thirds 
(67.4%) had either completed or were currently enrolled in tertiary education. In regard to 
employment status, a significantly higher proportion of ATS-using young adults were 
employed in full-time work at the study baseline (45.9%), compared to the non-using 
young adults (29.0%). ATS-using young adults were also more likely to have a higher 
fortnightly income, which likely reflects the higher proportion of ATS users employed full-
time. These baseline sample characteristics suggest that the ATS users in the NHSDU 
comprise a relatively functional group of young adults. 
Table 1.2 Baseline sample characteristics – amphetamine-type stimulant (ATS) users 
(n=344a) and non-users (n=200a) 
 ATS users - % 
n=344 
Non-users - % 
n=200 
Test statistic 
Age   t=0.083 
  Mean (Standard Deviation) 20.81 years (1.17 years) 20.81 years (1.31 years)  
  Range 19-23 years 19-23 years  
Gender   𝜒𝜒2=5.38* 
  Female 171 (49.7%) 120 (60.0%)  
  Male 173 (50.3%) 80 (40.0%)  
Secondary education   𝜒𝜒2=7.87** 
  Completed high school 274 (79.7%) 178 (89.0%)  
Tertiary educationb   𝜒𝜒2=12.57*** 
  Completed or currently  
  enrolled in tertiary education 
 
232 (67.4%) 
 
163 (81.5%) 
 
Incomec   𝜒𝜒2=33.02*** 
  0-$999 166 (48.3%) 145 (72.5%)  
  $1,000-$1,299 74 (21.5%) 16 (8.0%)  
  $1,300-$1,599 55 (16.0%) 22 (11.0%)  
  $1,600-$1,999 24 (7.0%) 10 (5.0%)  
  ≥$2,000 25 (7.3%) 7 (3.5%)  
Employment status   𝜒𝜒2=15.49*** 
  Unemployed 47 (13.7%) 31 (16.0%)  
  Part-time 139 (40.4%) 110 (55.0%)  
  Full-time 158 (45.9%) 58 (29.0%)  
* p<0.05, ** p<0.01, *** p<0.001 
a 8 ATS-user cases and 4 non-user cases excluded due to missing data; b Tertiary education refers to 
University, Technical and Further Education (TAFE), and trade or apprenticeship qualifications; c Refers to 
average fortnightly income, after tax and including benefits. 
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1.4 Literature review 
1.4.1 Amphetamine-type stimulants – effects and socio-environmental 
context 
Ecstasy and methamphetamine are encompassed under the umbrella of ATS and share a 
number of commonalities. Both substances are amphetamine analogues and produce a 
variety of stimulant effects (e.g., increased blood pressure and heart rate, sleep 
disruptions, and decreased appetite; Kirkpatrick, Gunderson, Perez, et al., 2012). Ecstasy 
and methamphetamine also produce some shared subjective effects, including increased 
energy and feelings of euphoria (Petit, Karila, & Chalmin, 2012; Sumnall, Cole, & Jerome, 
2006). However, these substances have some distinct differences. Ecstasy produces a 
number of distinct pro-social effects, including increased sociability and emotional empathy 
(Kamilar-Britt & Bedi, 2015). In contrast, methamphetamine use has been linked with 
increased aggression and alertness (McKetin, Lubman, et al., 2014). Evidence suggests 
that the chemical structural variations between ecstasy and methamphetamine may 
produce differing neurochemical responses (Kirkpatrick, Gunderson, Perez, et al., 2012), 
which may explain the differing subjective effects. While both substances elevate levels of 
dopamine, noradrenaline, and serotonin, ecstasy primarily inhibits uptake of and 
stimulates the release of serotonin and methamphetamine primarily inhibits uptake of and 
stimulates the release of dopamine (Clemens, McGregor, Hunt, & Cornish, 2007). 
There are also similarities and differences between ecstasy and methamphetamine 
in relation to the social-environmental contexts in which they are consumed. Illicit 
stimulants, particularly ecstasy, are inextricably linked with young adults’ social 
recreational settings and leisure activities (Van Havere, Vanderplasschen, Lammertyn, 
Broekaert, & Bellis, 2011). It is likely that the subjective effects of ecstasy and 
methamphetamine, particularly increased energy and euphoria and ecstasy’s pro-social 
effects, drive the use of these substance in particular socio-environmental settings. 
Ecstasy was originally linked to the rave scene from the mid-1980s (Engels & ter Bogt, 
2004; Van Havere, Vanderplasschen, Broekaert, & De Bourdeaudhui, 2009) and its use in 
these settings is still common. Data from the Australian National Drug Strategy Household 
Survey shows that 65.3% of Australian ecstasy users usually consumed ecstasy at raves 
or dance parties in 2016 (Australian Institute of Health and Welfare, 2017b). However, 
contemporary social settings of ecstasy use now also encompass venues such as 
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nightclubs, pubs, and music festivals (Agar & Reisinger, 2004; Hansen, Maycock, & 
Lower, 2001; Horowitz, Galanter, Dermatis, & Franklin, 2008). In 2016, 44.8% of 
Australian ecstasy users reported usually consuming ecstasy in licensed venues 
(Australian Institute of Health and Welfare, 2017b). 
Methamphetamine is also often consumed in licensed venues in NEDs (Kelly, 
LeClair, & Parsons, 2013; Miller, Curtis, et al., 2015). In 2016, over one in five Australian 
methamphetamine users (22.6%) usually consumed methamphetamine in licensed venues 
(Australian Institute of Health and Welfare, 2017b). However, while ecstasy is largely tied 
to social recreational settings, methamphetamine is also used in a number of other 
settings for a variety of functions across a range of types of users (e.g., enhancing 
performance, increasing energy, staying awake, and losing weight; Brecht, O'Brien, von 
Mayrhauser, & Anglin, 2004; Lende, Leonard, Sterk, & Elifson, 2007). 
The social settings of ATS consumption are important to consider as they may 
affect levels and patterns of alcohol and other drug use and associated harms (Boys et al., 
1999; Jacinto, Duterte, Sales, & Murphy, 2008; Singer & Schensul, 2011). For example, in 
a qualitative study of 16- to 21-year-olds, Boys and colleagues (1999) found that 
participants commonly discussed needing to be in the right sort of environment when 
taking drugs. Further, participants’ expectancies regarding specific drugs were also linked 
with patterns of use in particular settings (e.g., using stimulant drugs when going out to a 
nightclub in order to stay awake for longer). Licensed venues, particularly nightclubs, are 
characterised by high levels of alcohol and other drug consumption (Calafat, Fernández, 
Juan, & Becoña, 2008; Van Havere et al., 2011) and, consequently, may encourage 
simultaneous use. However, research examining the possible influence of different social 
settings on concurrent ATS and alcohol use patterns is scarce. 
1.4.2 Combining alcohol and amphetamine-type stimulants – hazardous 
drinking and potential consequences 
ATS users are predominantly poly-drug users, combining ATS with a variety of other 
substances, including alcohol (Darke, Kaye, & Torok, 2012; Herbeck et al., 2013; Scott, 
Roxburgh, Bruno, Matthews, & Burns, 2012). Combined use is commonly defined in the 
literature in two key ways: concurrent use and simultaneous use, both of which are 
examined in this thesis. Concurrent use refers to consumption occurring in the same time 
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period (i.e., last month), while simultaneous use refers to consumption of two or more 
substances within a specific substance use episode (Midanik, Tam, & Weisner, 2007). 
However, it is important to note that there still remains a lot of ambiguity and inconsistency 
in regard to what constitutes poly-drug use in general and concurrent and simultaneous 
use in particular (see Hunt, Evans, Moloney, & Bailey, 2009). While the available research 
indicates that alcohol use, including hazardous alcohol consumption, is common among 
ATS users (Breen et al., 2006; Kinner et al., 2012; Matthews, Bruno, & Nicholls, 2013; 
Winstock, Griffiths, & Stewart, 2001), few studies have reported population-level 
quantitative measurement of ATS users’ alcohol consumption levels compared to non-
users (for an example among ecstasy users, see Degenhardt, Barker, & Topp, 2004). 
Much of what is known about the relationship between alcohol and ATS use is 
based on studies using convenience samples, which may be self-selected for alcohol use 
(Breen et al., 2006; Hopper et al., 2006; Kinner et al., 2012; Matthews et al., 2013). These 
studies are often cross-sectional in design, thus precluding the ability to infer predictive 
associations. Additionally, research has generally adopted recognised thresholds of 
hazardous alcohol consumption (binge drinking or heavy episodic drinking; i.e., >5 
standard drinks on an occasion of use; see Breen et al., 2006; Kinner et al., 2012) that are 
unable to distinguish higher levels of alcohol consumption that may be common among 
ATS users. Research in Australia has shown that illicit stimulant (i.e., ecstasy, 
methamphetamine, and cocaine) users appear to drink at excessive levels when 
combining stimulants and alcohol in NEDs. In an online survey of 1,994 18- to 30-year-old 
Australians, McKetin, Chalmers and colleagues (2014) found that ecstasy users (i.e., 
respondents who had used ecstasy within the last 12 months) who had consumed 
stimulants on their last Saturday night out reported consuming a median of 20 standard 
drinks (McKetin, Chalmers, et al., 2014). Similarly, a study of 220 young adult illicit 
stimulant users living in Melbourne reported that these young adults consumed a median 
of 15 standard drinks during their most recent episode of stimulant use (Jenkinson et al., 
2014). Factors that may lead to these extreme levels of heavy episodic drinking have not 
been systematically examined (Kinner et al., 2012). 
 There are a number of possible mechanisms underlying the relationship between 
ATS use and increased levels of alcohol consumption. Evidence suggests that recurrent 
use of stimulants, including ATS, may lead to increased alcohol consumption. Preclinical 
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studies have shown that repeated stimulant use may increase sensitivity to alcohol’s 
stimulant effects due to alterations in endogenous reward processes, particularly those 
involving the dopaminergic system (Ferreira, Abrahao, & Souza-Formigoni, 2013; Lessov 
& Phillips, 2003). For example, repeated administration of cocaine has been shown to 
result in significant behavioural sensitisation to ethanol among female adult mice (Lessov 
& Phillips, 2003). This increased sensitivity to alcohol’s stimulant effects may consequently 
increase the risk of subsequent heavy episodic drinking and alcohol use disorders. King 
and colleagues’ (2011) laboratory study of 104 high-risk heavy social drinkers and light-
drinker controls found that, in comparison to lighter drinkers, heavy drinkers experienced 
greater stimulant and rewarding effects from alcohol. Further, those who experienced 
greater positive effects from alcohol were more likely to engage in more frequent binge 
drinking during the study’s 2-year follow-up (King et al., 2011). It is also possible that some 
regular ATS users may need to consume larger quantities of alcohol in order to experience 
its rewarding stimulant effects as a consequence of lasting damage to dopaminergic 
receptors resulting from neurotoxic levels of ATS consumption (see Cole, Sumnall, 
O'Shea, & Marsden, 2003; Izco, Marchant, et al., 2007). Additionally, there may be an 
indirect effect of regular ATS use on long-term drinking patterns. ATS users who regularly 
combine alcohol and ATS, consuming alcohol at the high levels observed in the literature 
(Jenkinson et al., 2014; McKetin, Chalmers, et al., 2014), may be at increased risk of 
future alcohol use disorders, including alcohol dependence, simply as a consequence of 
increased alcohol consumption over a period of time (Magura & Rosenblum, 2000). 
However, hazardous alcohol consumption among ATS users may reflect a 
concurrent – rather than a longitudinal – relationship between ATS and alcohol use. 
Firstly, young adult ATS users may combine alcohol and ATS to achieve particular 
instrumental functions during drug use. Previous research has highlighted that some 
individuals purposefully combine substances in order to produce, prolong, or enhance 
positive effects and to reduce or mitigate negative effects (Hunt et al., 2009). In regard to 
alcohol and ATS use specifically, it appears their simultaneous use may produce longer 
lasting euphoria than their separate use (Hernández-López et al., 2002) and may also 
mitigate some of the unwanted effects of ATS use (e.g., anxiety, agitation, and 
restlessness; Fisk, Murphy, Montgomery, & Hadjiefthyvoulou, 2011). Secondly, it is 
possible that combined alcohol and ATS use may facilitate heavy episodic drinking. ATS 
use may reduce the sedative effect of alcohol, masking psychomotor impairment and 
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facilitating both longer wakefulness and extended periods of alcohol consumption 
(Hernández-López et al., 2002). Consequently, ATS-intoxicated individuals may be able to 
consume greater quantities of alcohol; however, the behavioural and physiological harms 
associated with heavy episodic drinking are likely to still occur (Breen et al., 2006; 
Hernández-López et al., 2002). While research examining the outcomes or consequences 
of combined alcohol and ATS use is scarce, the available evidence suggests that 
combined use may increase engagement in risky and antisocial behaviours, such as 
aggression (McKetin, Lubman, et al., 2014). 
1.4.3 Concurrent and simultaneous amphetamine-type stimulant and alcohol 
use and aggression 
Aggressive behaviour and violence among young adults often occurs in and around 
licensed venues in NEDs (Graham, 2009; Schnitzer et al., 2010). Recent Australian 
research shows that illicit drug users in NEDs are almost twice as likely to have been 
involved in a violent incident in these settings, with stimulant users in particular over-
represented in this group in comparison to users of other drugs (Miller, Droste, et al., 
2015). However, research examining the association between illicit drug use and 
aggressive behaviour in NEDs has a number of limitations. Importantly, many of these 
studies use different time frames for substance use and incidents of aggression (Miller, 
Droste, et al., 2015; Pennay et al., 2017). For example, the study by Miller, Droste and 
colleagues (2015) cited above examined the association between illicit drug use on the 
night of the interview and involvement in an aggressive incident within the last 12 months. 
Consequently, it is possible that these aggressive incidents occurred when individuals 
were not under the influence of illicit drugs. Further, while alcohol and ATS are often 
combined in NEDs (Barrett, Gross, Garand, & Pihl, 2005; Jenkinson et al., 2014; Pennay 
et al., 2015), relatively little is known regarding the potential impact of their combined use 
on aggression. 
1.4.3.1 Alcohol, methamphetamine, and aggression 
Numerous studies examining the separate relationships between alcohol or 
methamphetamine consumption and aggression have shown that these substances are 
both associated with aggression under certain circumstances (Boles & Miotto, 2003; 
Exum, 2006; Tomlinson, Brown, & Hoaken, 2016). Research suggests that alcohol and 
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methamphetamine use may have physiological effects on aggression, including a dose-
response relationship (Heinz, Beck, Meyer-Lindenberg, Sterzer, & Heinz, 2011; McKetin, 
Lubman, et al., 2014). Both substances have been shown to affect cognitive functioning, 
increasing the likelihood that environmental stimuli will be perceived as threatening or 
hostile (Attwood & Munafo, 2014; Homer et al., 2008; Payer et al., 2008), and each also 
affect impulsivity regulation and responses to perceived threats (Clemens et al., 2007; 
Heinz et al., 2011; Kim et al., 2011; Panenka et al., 2013; Scott et al., 2007).  
In contrast, the impact of combined alcohol and methamphetamine use on 
aggression has not been well researched. However, a recent Australian study of 
methamphetamine users raises the possibility that alcohol and methamphetamine may 
interact to produce a profile of aggressive behaviour that differs from those pertaining to 
the separate use of these substances (McKetin, Lubman, et al., 2014). The study included 
278 methamphetamine users drawn from community-based drug treatment, needle and 
syringe programs, and outreach services who met DSM-IV criteria for methamphetamine 
dependence. Among this sample, concurrent heavy alcohol consumption (i.e., having 
consumed alcohol on 16 or more days in the last month) accounted for 12%-18% of the 
relationship between methamphetamine use and violence. This is consistent with a small 
number of studies of combined cocaine and alcohol use, which suggest that co-use may 
have synergistic effects on aggression (Macdonald, Erickson, Wells, Hathaway, & Pakula, 
2008; Zhao et al., 2015). However, it is important to note that McKetin, Lubman and 
colleagues (2014) examined the association between violent behaviour in the last month 
and days of methamphetamine and alcohol use in the last month. Consequently, this study 
was not able to link specific incidents of aggressive behaviour with use of 
methamphetamine or co-use of alcohol and methamphetamine.  
1.4.3.2 Ecstasy and aggression 
Evidence is mixed regarding associations between ecstasy use and aggression. 
Preclinical studies have shown MDMA to cause a dose-dependent reduction in aggression 
(Kirilly et al., 2006; Machalova, Slais, Vrskova, & Sulcova, 2012). Reductions in self-
reported aggression during ecstasy intoxication have also been reported in human studies 
(Curran, Rees, Hoare, Hoshi, & Bond, 2004). These findings are not particularly surprising 
in light of the commonly reported subjective effects of ecstasy use, which include feelings 
of empathy and social bonding (Baylen & Rosenberg, 2006; Sumnall et al., 2006). While 
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acute ecstasy intoxication appears to reduce aggression, there is some evidence of 
subacute effects, with ecstasy linked with increased aggression 3-4 days post 
consumption (Curran et al., 2004; Hoshi, Pratt, Mehta, Bond, & Curran, 2006). However, 
some researchers argue that negative subacute effects of ecstasy consumption may be 
confounded by sleep factors (e.g., hours and quality of sleep; Pirona & Morgan, 2010; 
Scott, Hides, Allen, & Lubman, 2013). Further, there is little evidence supporting the 
proposition of an association between ecstasy use and long-term increases in aggression 
(Hoshi et al., 2007). 
1.4.3.3 Aggression in nightlife entertainment districts – The role of socio-
environmental factors 
Another important consideration regarding the association between combined alcohol and 
ATS use and aggression is the socio-environmental settings in which ATS and combined 
alcohol and ATS occur. The socio-environmental settings of ATS use may influence the 
risk of aggressive behaviour among young adult ATS users. As has been noted above, 
young adults often combine alcohol and ATS in licensed venues and aggressive behaviour 
among young adults often occurs in and around these venues. Research suggests that 
regular attendance at licensed venues may promote heavier patterns of substance use 
(Leslie et al., 2015; Singer & Schensul, 2011), which could have commensurate effects on 
aggressive behaviour. Further, environmental characteristics of these settings (e.g., 
prominent promotion of alcohol and tolerance for rowdy behaviour; Graham, Bernards, 
Osgood, & Wells, 2012; McFadden, Young, & Markham, 2015) and outcome expectancies 
regarding alcohol consumption in these settings (Zinkiewicz et al., 2016) have been shown 
to increase the risk of violence.  
1.4.4 Contact with police and impact on substance use behaviours and 
perceptions of police and policing 
As discussed above, concurrent and simultaneous alcohol and ATS use appears to be 
common among young adult ATS users, particularly in NEDs, and their combined use may 
increase the risk of aggressive behaviour. Consequently, this suggests that young adult 
ATS users' substance use, including patterns of concurrent and simultaneous alcohol and 
ATS use, may put them at increased risk of police contact through a variety of 
mechanisms, such as intoxication in a public place, possession and supply of illicit drugs, 
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possession of a drug utensil, aggressive behaviour, and drink/drug driving (Hernández-
López et al., 2002; McKetin, Lubman, et al., 2014; Sutherland & Shepherd, 2001). Among 
a national Australian sample of regular illicit stimulant users, 10% reported having been 
arrested in the past year, with the most common reasons for arrest being public 
intoxication (27%; e.g., drunk and disorderly), violent crime (23%), property crime (16%), 
use or possession of drugs (15%), and alcohol or driving offences (13%; Sindicich, 
Stafford, & Breen, 2016). Examining young adult ATS users’ experiences of contact with 
police is important, as research suggests that police contact and the resulting outcomes or 
consequences of that contact may influence substance use behaviours among people who 
use drugs (Shanahan, Hughes, & McSweeney, 2017; Small, Kerr, Charette, Schechter, & 
Spittal, 2006). Additionally, contact with police, and how an individual interprets their 
treatment by police during that contact, has a significant impact not only on the views that 
people form of police but also on compliance and cooperation (Mazerolle, Bennett, 
Antrobus, & Eggins, 2012). This is particularly important, considering that effective policing 
is largely reliant on voluntary cooperation from the public (Murphy, 2009). Despite this, 
there is little research examining contact with police and its impact on substance use 
behaviours or general perceptions of police and policing among young adult drug users, 
particularly those who are not engaged in injecting drug use. 
1.4.4.1 Contact with police and substance use behaviours 
There is a small body of research indicating that contact with police may lead to changes 
in substance use behaviour (see Shanahan, Hughes, & McSweeney, 2017; Small, Kerr, 
Charette, Schechter, & Spittal, 2006). However, it is possible that these changes may not 
be associated with police contact per se, but rather the resulting consequences of that 
contact (e.g., confiscation of substances or equipment, arrest, police diversion programs). 
Street-level drug law enforcement (e.g., confiscating injecting equipment) often leads to 
people who inject drugs avoiding carrying injecting equipment and engaging in sharing 
equipment, increasing the risk of transmission of blood borne viruses, such as HIV and 
hepatitis C (Kerr, Small, & Wood, 2005; Small et al., 2006). 
Among recreational users, such as ecstasy users, there is also some evidence that 
police contact can negatively affect substance use behaviours. For example, Australian 
public health advocates argue that the presence of police and drug detection sniffer dogs 
at music festivals increases the risk of overdose and death among attendees, as 
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individuals carrying drugs may consume their entire quantity at once to try to avoid 
detection (Hughes et al., 2017). Few studies have examined this issue, however, an 
Australian study found that 8% of regular ecstasy users who had spotted a sniffer dog 
while carrying drugs in the last 6 months consumed their drugs immediately (Hickey, 
McIlwraith, Bruno, Matthews, & Alati, 2012). Police presence at music festivals may also 
have other unintended consequences. Hughes and colleagues (2017) used a national 
Australian online survey of 2115 people who regularly attended festivals to examine the 
likely impact of four different policing strategies on the incidence and nature of drug use 
and supply at outdoor music festivals, using hypothetical experimental deterrence 
vignettes. The findings of this study show that, while police presence may lead to a 
reduction in drug use and drug offending, two-thirds of participants reported that they 
would still use illicit drugs. Additionally, this study indicates that the presence of police at 
music festivals may encourage attendees to purchase drugs within the festival in order to 
avoid detection by police, who often conduct drug searches at festival entrances. These 
attendees may then purchase drugs from unknown suppliers, putting themselves at 
increased risk of purchasing adulterated or mislabelled drugs (Hughes et al., 2017). 
However, it is important to keep in mind that, as Hughes and colleagues’ (2017) study 
used hypothetical vignettes, it is possible that festival attendees’ behaviour in real world 
situations may differ from their responses in the survey. 
 These behaviours may be described as a form of restrictive deterrence. Restrictive 
deterrence refers to changes in offending behaviour that are aimed at reducing the 
likelihood of further police contact (e.g., reducing offending behaviour, changing to lower-
level crimes; Jacobs, 2010). These types of behaviours (e.g., avoiding public use and 
carrying only small amounts of drugs) have been reported among cannabis users in the 
US and Canada (Erickson, van der Maas, & Hathaway, 2013; Ream, Johnson, Dunlap, & 
Benoit, 2010). However, it is currently unknown whether the effects of restrictive 
deterrence lead to reductions in frequency or quantity of drug use or associated harms. 
1.4.4.2 Contact with police and perceptions of police and policing 
There are many factors that influence perceptions of police and policing, including cultural 
background, age, socio-economic status, neighbourhood factors, and contact with police 
(Brown & Benedict, 2002; Skogan, 2006). However, an important distinction between 
police contact and these other factors is that police behaviour during interactions with 
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citizens can largely be controlled by the police (Skogan, 2006). A large body of literature 
has examined the effects of fair treatment and decision-making during interactions 
between citizens and police, which is referred to as procedural justice (Goodman-
Delahunty, 2010; Reisig, Bratton, & Gertz, 2007). Tyler’s (1990) procedural justice model 
consists of four key elements: (1) voice (i.e., opportunities to have input in police decision-
making); (2) neutrality in decision-making; (3) displays of dignity and respect for citizens; 
and (4) demonstrations of trustworthiness. Procedural justice-based policing is argued to 
be a key strategy for increasing perceptions of police legitimacy, which can promote 
cooperation and compliance with both police and the law more generally (Mazerolle, 
Bennett, Davis, Sargeant, & Manning, 2013). 
 The behaviour of police during interactions with citizens is theorised to be 
particularly important due to the information that police treatment conveys. Lind and Tyler’s 
(1988) Group Value Model (GVM) proposes that the behaviour of police towards citizens 
provides information regarding that citizen’s status within society, with fair treatment (i.e., 
procedural justice) indicating that they are a valued and respected citizen. Conversely, 
unfair treatment by police indicates disrespect and a marginalised position within society 
(Murphy & Cherney, 2011), which may subsequently lead to disobedience and resistance 
towards police (Mazerolle et al., 2013). Further, the GVM also proposes that fair treatment 
will be more important to individuals who strongly identify with mainstream society (Lind & 
Tyler, 1988). Conversely, this suggests that procedural justice may be less important, and 
potentially less effective, for individuals outside of mainstream society (Huo, 2003). While 
the use of some illicit drugs, particularly recreational drugs such as ecstasy, have arguably 
been normalised within particular groups and contexts (Fitzgerald, Mazerolle, & Mazerolle, 
2013), individuals engaged in illicit drug use may perceive themselves as being outside of 
mainstream society.  
 While there is strong support for procedural justice-based policing in the literature, 
the bulk of procedural justice research has examined its use in the general population 
(Papachristos, Meares, & Fagan, 2012). However, in recent years a number of studies 
have begun testing the applicability of the procedural justice model across a variety of 
groups and contexts. Research from the United States and the United Kingdom provides 
support for the applicability of procedural justice among ethnic minority groups (Jackson & 
Bradford, 2010; Jackson et al., 2012; Tyler, 2005; Tyler, Schulhofer, & Huq, 2010). 
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However, evidence from studies in Australia and Ghana indicate that, while still important 
for perceptions of police and policing, procedural justice may not increase willingness to 
cooperate with police among some groups and cultures (Murphy & Cherney, 2011; 
Tankebe, 2009). 
 These studies raise the possibility that procedural justice may not be effective in 
encouraging cooperation with police among individuals who do not strongly identify with 
the prevailing majority group or who do not perceive the police to be a legitimate authority 
(Huo, 2003). This may be particularly relevant among young adults and individuals 
engaged in illegal behaviour. Research indicates that young offenders and youth who 
engage in delinquent behaviour (e.g., truancy, vandalism, and shoplifting) are more likely 
to question the legitimacy of the law and police and are also more likely to display high 
levels of cynicism about the criminal justice system, which may result in resistance 
towards cooperating with police (Nivette, Eisner, Malti, & Ribeaud, 2015; Piquero, Fagan, 
Mulvey, Steinberg, & Odgers, 2005). Further, young adults who engage in illicit drug use 
may also be involved in cultural settings and peer groups in which authority is generally 
questioned. Despite this, there is relatively little research examining the applicability of the 
procedural justice model among youth and young adults engaged in illegal behaviour, 
such as illicit drug use. 
 However, the available research examining procedural justice among selected 
offender groups does provide some evidence to support the role of procedural justice in 
influencing attitudes and behaviours among offenders. A study of violent offenders in 
Chicago found that those who viewed police as procedurally just and legitimate were less 
likely to report carrying a gun (Papachristos et al., 2012). Additionally, a study of domestic 
violence offenders found that offenders who perceived that their arresting police officers 
were procedurally just during their arrest had lower rates of re-offending post-arrest 
(Paternoster, Brame, & Sherman, 1997). A number of studies have also shown procedural 
justice to be effective among arrestees (White, Mulvey, & Dario, 2015) and incarcerated 
female offenders (Baker et al., 2013; Tatar, Kaasa, & Cauffman, 2012). However, it is 
unclear whether there are differences in the impact of procedural justice among offenders 
compared to the general population. Augustyn (2015) argues that, in comparison to 
conventional non-offenders, procedural justice has a weaker impact among adults 
engaged in regular offending. 
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 Young adult drug users are noticeably missing from research examining the impact 
of procedural justice among offenders. This is arguably an important gap in the literature, 
as young adults are at the peak age for contact with police (Skogan, 2006) and their 
engagement in illegal behaviour (i.e., drug use) may further increases their risk of contact 
with police. If procedurally just contact with police can increase perceptions of police 
legitimacy and willingness to cooperate with police (i.e., compliance with police directions 
and requests) among young adult drug users, it may potentially be an important strategy 
for effectively engaging with these young adults to address the potential harms of illicit 
drug use (e.g., acute toxic effects, injury, overdose, impaired decision making, and driving 
under the influence) and their health-related needs. 
1.5 Thesis overview 
This thesis is comprised of 7 chapters, with findings presented in chapters 2 to 6 (outlined 
in more detail below). The findings chapters consist of journals articles, which have either 
been published in peer-reviewed journals or are currently under review. Each article is a 
stand-alone piece of research and includes a brief review of the relevant literature, the 
study method, results, and discussion. As each study utilises data from the NHSDU, there 
is some unavoidable repetition across the chapters. 
 Chapter 2 examines ATS and alcohol use patterns and engagement with licensed 
venues as predictors of hazardous patterns of alcohol use among young adult ATS users 
after 30 months of follow-up. Chapter 3 then focuses specifically on the simultaneous use 
of alcohol with ATS, examining the prevalence of simultaneous use and whether patterns 
of simultaneous alcohol and ATS use are associated with ATS-attributed feelings of 
aggression and hostility. Building on the findings of chapter 3, chapter 4 examines 
predictors of verbal and physical aggression while under the influence of illicit drugs 
among young adult ATS users. As engagement in illicit drug use and patterns of 
concurrent and simultaneous alcohol and ATS use likely increase the risk of police contact 
among young adult ATS users, chapter 5 explores experiences of substance-related 
police contact among young adult ATS users, focusing on the impact of police contact on 
substance use behaviours and general perceptions of police and policing. Chapter 6 then 
compares levels of willingness to cooperate with police and perceptions of police 
legitimacy, procedural justice, and law legitimacy among young adult ATS users and non-
users before examining predictors of willingness to cooperate with police among young 
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adult ATS users. Lastly, chapter 7 links the preceding chapters together to discuss the 
thesis as a whole, focusing on key findings and their implications, as well as limitations of 
the research and recommendations for future research. 
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Chapter 2 – Alcohol consumption and hazardous drinking patterns 
among young adult amphetamine-type stimulant users 
2.1 Background 
Evidence from Australia suggests that hazardous alcohol consumption (i.e., consuming >4 
standard drinks on a single occasion; National Health and Medical Research Council, 
2009) is common among individuals who use ATS (Degenhardt, Coffey, Carlin, Moran, & 
Patton, 2007; Matthews et al., 2013). This is not particularly surprising, as ecstasy and 
methamphetamine are most commonly used among young adults aged 20-29 years, an 
age period during which hazardous alcohol consumption is also common (Australian 
Institute of Health and Welfare, 2017b). In 2016, between 34.5% and 45.1% of Australians 
aged 21-29 years consumed more than 4 standard drinks on a single occasion at least 
monthly in the last 12 months (Australian Institute of Health and Welfare, 2017b). 
However, evidence suggests that rates of hazardous drinking may be higher among ATS 
users. Matthews, Bruno, and Nicholls (2013) reported that 64% of regular ecstasy users 
typically drank more than 4 standard drinks in a single occasion. 
 To examine this issue, last month alcohol consumption patterns at baseline and 
after 30 months of follow-up were compared among young adult ATS users and the 
comparison group of young adult non-users from the NHSDU (see Table 2.1). At both time 
points, participants reported the number of days they had consumed alcohol in the last 
month (last 31 days) and the usual number of standard drinks they had consumed on days 
of drinking in the last month. Participants were shown a chart detailing the number of 
standard drinks in a range of different sizes and types of beverages (beer, wine, and 
spirits) to aid them. Chi square tests were used to analyse differences in alcohol 
consumption patterns between male and female young adults ATS users and non-users. 
Alcohol consumption during the last month was prevalent among both ATS users 
and non-users at baseline and 30 months. However, young adult ATS users had 
significantly heavier patterns of alcohol use in terms of both frequency and quantity, 
compared to non-users. Additionally, these drinking patterns, including the differences 
between ATS users and non-users, remained fairly stable between baseline and 30 
months. 
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Table 2.1 Last month alcohol consumption patterns among young adult amphetamine-type 
stimulant users (n=314a) and non-users (n=189b) at baseline and 30 months, by gender 
 Females 
 
Males 
 ATS users 
(n=160) 
% 
Non-users 
(n=114) 
% 
𝝌𝝌2 (ATS 
users vs. 
non-users) 
ATS users 
(n=154)  
% 
Non-users 
(n=75) 
% 
𝝌𝝌2 (ATS 
users vs. 
non-users) 
 Baseline 
Days of alcohol use 
in the last month 
   
34.84*** 
   
38.16*** 
  No alcohol use in    
  the last month 
 
3.8 
 
21.9 
  
3.3 
 
17.3 
 
  1-2 days 18.1 25.4  5.2 25.3  
  3-11 days 50.6 44.7  50.0 36.0  
  ≥12 days 27.5 7.9  41.6 21.3  
Usual number of 
standard drinksc 
   
24.43*** 
   
23.63*** 
  0-4 drinks 43.1 69.3  22.1 53.3  
  5-9 drinks 34.4 26.3  35.7 26.7  
  ≥10 drinks 22.5 4.4  42.2 20.0  
 30 months 
Days of alcohol use 
in the last month 
   
27.17*** 
   
21.11*** 
  No alcohol use in  
  the last month 
 
10.0 
 
24.6 
  
5.8 
 
12.0 
 
  1-2 days 8.1 16.7  6.5 21.3  
  3-11 days 51.9 50.0  50.0 52.0  
  ≥12 days 30.0 8.8  37.7 14.7  
Usual number of 
standard drinksc 
   
25.53*** 
   
12.94** 
  0-4 drinks 48.8 78.1  27.9 52.0  
  5-9 drinks 28.8 15.8  26.6 20.0  
  ≥10 drinks 22.5 6.1  45.5 28.0  
** p<0.01, *** p<0.001 
a 38 ATS-user cases excluded due to missing data, including 33 participants who did not complete the 30-
month follow-up; b 15 non-user cases excluded due to missing data, including 14 participants who did not 
complete the 30-month follow-up; c Refers to usual number of standard drinks consumed on days of drinking 
during the last month. 
 
Looking specifically at the usual number of standard drinks consumed on days of drinking 
in the last month, over half of female ATS users (56.9%) usually consumed alcohol at 
hazardous levels at the study baseline, compared to less than a third of female non-users 
(30.7%). These rates had declined slightly by the 30-month follow-up, with 51.3% of 
female ATS users and 21.9% of female non-users usually drinking at hazardous levels. 
For males, over three quarters of male ATS users (77.9%) usually drank at hazardous 
levels at baseline, compared to under half of male non-users (46.7%). These levels 
remained fairly stable at the 30-month follow-up (male ATS users: 72.1%; male non-users: 
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48.0%). Table 2.1 also highlights that a sizable proportion of ATS users – particularly male 
ATS users – usually consume alcohol at levels that may be described as extreme or 
intensive heavy episodic drinking (i.e., ≥10 standard drinks on a single occasion; Fairlie, 
Maggs, & Lanza, 2015; Patrick, Cronce, Fairlie, Atkins, & Lee, 2016). Just under a quarter 
of female ATS users (22.5%) usually consumed ≥10 standard drinks on days of drinking in 
the last month at baseline and 30 months, while 42.2% and 45.5% of male ATS users 
usually consumed alcohol at these levels at baseline and 30 months, respectively. 
Extreme heavy episodic drinking was much less common among female non-using young 
adults, with 4.4% and 6.1% usually consuming ≥10 standard drinks at baseline and 30 
months, respectively. In contrast, while less common than among male ATS users, a 
reasonable proportion of male non-users (baseline: 20.0%; 30 months: 28.0%) usually 
consumed ≥10 standard drinks. 
The proportion of ATS users who reported usually consuming alcohol at hazardous 
levels are comparable to figures reported by other Australian studies of regular ecstasy 
users. Matthews, Bruno, and Nicholls (2013) reported that between 52% and 79% of 
regular ecstasy users typically consume >4 standard drinks on occasions of drinking, not 
taking into account gender differences. Further, their study found that between 17% and 
25% of regular ecstasy users typically consume ≥10 standard drinks on occasions of 
drinking (Matthews et al., 2013). While these figures are comparable to the rates of 
extreme heavy episodic drinking reported among female young adult ATS users in the 
NHSDU (22.5%), they are much lower than rates reported among male ATS users (42.2-
45.5%). However, it is possible that this may reflect the fact that the figures reported by 
Matthews, Bruno, and Nicholls (2013) do not differentiate between male and female 
ecstasy users. 
 While evidence shows that alcohol consumption, including hazardous and extreme 
levels of alcohol consumption, are common among ATS users, the factors that may lead to 
hazardous alcohol consumption among ATS users have not been systematically examined 
(Kinner et al., 2012). This first study (“Predictors of hazardous alcohol consumption among 
young adult amphetamine-type stimulant users: A population-based prospective study”) 
examines predictors of hazardous alcohol consumption among young adult ATS users 
after 30 months of follow-up, specifically focusing on patterns of ecstasy, 
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methamphetamine, and alcohol use, and attendance at licensed venues, adjusting for a 
number of potential confounders. 
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2.2 Predictors of hazardous alcohol consumption among young adult 
amphetamine-type stimulant users: A population-based prospective study 
Abstract 
Background: Very high levels of alcohol consumption have been observed among young 
adult amphetamine-type stimulant (i.e., ecstasy and methamphetamine) users. The 
reasons for this association are poorly understood. Objective: To examine predictors of 
hazardous alcohol consumption in a sample of young adult amphetamine-type stimulant 
users after 30 months of follow-up, controlling for potential confounders. Method: Analysis 
of longitudinal data from a population-derived sample of Australian young adult 
amphetamine-type stimulant users (n=292). A prediction model of alcohol use at 30 
months was developed using generalized linear latent and mixed modelling 
(GLLAMM). Results: Concurrently using ecstasy (Adjusted Odds Ratio [AOR] 2.67, 95% 
Confidence Interval [CI] 1.41, 5.07), frequently attending nightclubs (AOR 2.53, 95% CI 
1.04, 6.16), high baseline alcohol use patterns (AOR 2.06, 95% CI 1.32, 3.20), and being 
male (AOR 3.60, 95% CI 1.48, 8.78) were associated with an increased likelihood of 
hazardous alcohol use at 30 months. Conclusion: Concurrent (i.e., use in the last month 
at the 30-month follow-up), but not baseline, ecstasy use was associated with hazardous 
alcohol use, suggesting that combined use of these substances may have an instrumental 
role in terms of the social functions of drug use (e.g., increasing capacity to drink). 
Integration of educational interventions concerning alcohol and stimulants is warranted. 
Introduction 
There is some evidence of increases in alcohol-related harm in Australia, despite relatively 
stable rates of risky alcohol consumption for the total population between 2001 and 2010 
(Australian Institute of Health and Welfare, 2014b; Byrnes, Shakeshaft, Petrie, & Doran, 
2013; Livingston, Matthews, Barratt, Lloyd, & Room, 2010). Early adulthood, generally 
defined as the period from age 18 to age 26, is the peak age for harmful levels of not only 
alcohol but also other drug use (Stone, Becker, Huber, & Catalano, 2012). One possibility, 
which remains untested, is whether the use of amphetamine-type stimulants (ATS; i.e., 
ecstasy [3,4-methylenedioxymethamphetamine or MDMA] and methamphetamine) is 
associated with hazardous alcohol consumption among young adults. Heavier patterns of 
alcohol consumption have been observed among young adult ATS users compared to 
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non-users (Degenhardt et al., 2004; Furr, Delva, & Anthony, 2000). This combined use of 
alcohol and stimulants is an emerging concern, as a growing body of research suggests 
that combined use may result in greater harms than the separate use of these substances 
(Fisk et al., 2011; Hedden et al., 2010). However, factors that may lead to hazardous 
alcohol consumption among ATS users have not been systematically examined (Kinner et 
al., 2012). 
It is plausible that the recurrent use of stimulants, including ecstasy and 
methamphetamine, could lead to increases in alcohol consumption. A number of 
preclinical studies provide evidence suggesting that repeated exposure to stimulants may 
be associated with increased sensitivity to the stimulant effects of alcohol due to 
alterations in endogenous reward processes, especially those involving the dopaminergic 
system (see Ferreira et al., 2013; Lessov & Phillips, 2003). Lessov and Phillips’ (2003) 
study of adult female mice found that repeated administration of cocaine resulted in 
significant behavioural sensitization to ethanol. Increased sensitivity to the stimulant 
effects of alcohol may, in turn, increase the risk of subsequent binge drinking and alcohol 
use disorders. In a multi-dose laboratory study of 104 high-risk heavy social drinkers and 
84 light drinker controls, King and colleagues’ (2011) observed greater stimulant and 
rewarding effects from alcohol among heavy drinkers in comparison with light drinkers. 
In addition, experiencing greater positive effects from alcohol was associated with 
increased frequency of binge drinking during the study’s 2-year follow-up (King et al., 
2011). Furthermore, it is possible that regular ecstasy or methamphetamine users may 
need to drink larger quantities of alcohol to experience its rewarding stimulant effects, as a 
consequence of lasting damage to dopaminergic receptors arising from neurotoxic levels 
of ecstasy or methamphetamine use (see Cole et al., 2003; Izco, Marchant, et al., 2007). 
Alternatively, regular ATS use may have an indirect effect on long-term drinking patterns. 
Recurrent episodes of alcohol and ATS use involving greater-than-usual levels of alcohol 
consumption could increase the likelihood of future alcohol use disorders simply as a 
consequence of increased alcohol consumption over a period of time (Magura & 
Rosenblum, 2000). However, our current understanding of these issues is limited by the 
fact that there is a lack of longitudinal research to assess the potential mechanisms 
underlying the association between ATS use and hazardous alcohol use. Previous 
observational studies are predominantly cross-sectional in design. The available 
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prospective research suggests that sustained stimulant use is associated with greater 
alcohol consumption than other patterns of illicit drug use but does not establish whether 
prior stimulant use contributes to these drinking patterns (Borders & Booth, 2012; Gossop, 
Browne, Stewart, & Marsden, 2003). Consequently, the actual impact of ATS use on 
young adults’ subsequent alcohol consumption is not well understood. 
Hazardous levels of alcohol consumption among ATS users could also be indicative 
of a concurrent, rather than longitudinal, relationship between ATS and alcohol use. The 
combined use of ATS and alcohol may serve an instrumental function in young adults’ 
drug use episodes. Firstly, ATS use may facilitate binge alcohol consumption. Individuals 
under the influence of ATS are potentially able to consume alcohol without experiencing 
the usual sedative effects (Hernández-López et al., 2002), thus facilitating longer 
wakefulness and longer periods of drinking. Secondly, ATS users may drink greater 
quantities of alcohol to mitigate unwanted effects of ATS use. It has been noted that users 
sometimes “pre-load” with alcohol during the onset phase of the stimulant use episode, 
and “post-load” during the come-down phase, to mitigate effects such as anxiety, agitation, 
and restlessness (Fisk et al., 2011). In addition, young adults may combine ATS and 
alcohol to maximize the desired subjective effects of either substance. In particular, 
simultaneous ATS and alcohol use may produce a longer lasting euphoria than the 
separate use of these substances (Hernández-López et al., 2002). 
There are also a number of individual factors that may predispose young adults to 
both alcohol and ATS consumption and thus provide an alternative explanation for alcohol 
consumption levels among ATS users. Early and regular alcohol use in adolescence is 
associated with hazardous alcohol use in early adulthood (Bonomo, Bowes, Coffey, Carlin, 
& Patton, 2004; Toumbourou et al., 2014) and increased risk of subsequent ATS use 
(Hayatbakhsh, Najman, Bor, & Williams, 2009; Wu, Liu, & Fan, 2010). In a longitudinal 
study of 2,042 Australian young adults, Hayatbakhsh and colleagues (2009) found that 
drinking alcohol at age 14 significantly predicted both amphetamine use and 
amphetamine-use disorders. Similarly, a number of other adolescent factors (e.g., school 
performance, peer networks, and psychological distress) can contribute to hazardous 
alcohol use in early adulthood (Kuntsche, Rehm, & Gmel, 2004), and may also contribute 
to ATS use in this age group (Degenhardt et al., 2007; Hayatbakhsh et al., 2009). 
Consequently, it is important to control for these potential confounding factors. 
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The role of the social environmental context of ATS and alcohol use must also be 
considered. Stimulant use is inextricably linked to young adults’ social environmental 
settings (Van Havere et al., 2011), and the settings in which ATS are used may contribute 
to hazardous levels of alcohol consumption (Jacinto et al., 2008; Singer & Schensul, 
2011). Licensed venues, particularly nightclubs, are characterized by both alcohol and 
other drug use (Calafat et al., 2008; Van Havere et al., 2011) and, consequently, may 
encourage simultaneous use. Ecstasy was linked to the rave scene from the mid-1980s 
(Engels & ter Bogt, 2004). In earlier periods, alcohol consumption appeared to be 
relatively infrequent within this scene and possibly even viewed as undesirable (Duff, 
Johnston, Moore, & Goren, 2007). However, Australian evidence suggests a possible 
departure from these “traditional” patterns of ecstasy use (Breen et al., 2006; Kinner et al., 
2012). In addition, the social settings in which ecstasy is used appear to have diversified to 
encompass venues such as nightclubs, pubs, and music festivals (Agar & Reisinger, 2004; 
Horowitz et al., 2008). However, the possible relationship between and influence of social 
settings of consumption on ATS and alcohol use, beyond raves and electronic dance 
music events, has not been examined. 
To explore why ATS users also frequently use alcohol, this study examines ATS 
and alcohol use patterns and engagement with licensed venues as predictors of 
hazardous patterns of alcohol use after 30 months of follow-up among a population-based 
sample of Australian young adult ATS users (aged 19-23 years at study baseline). 
Because there may be common predictors of ATS and alcohol use, the study adjusts for a 
number of potential confounding factors, including age, gender, early alcohol use, baseline 
alcohol use, ATS-using social contacts, school suspension, income, and psychological 
distress. 
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Method 
Participants1 
Data for this study are drawn from the baseline face-to-face interview, and 6- and 30-
month follow-up online surveys of the Natural History Study of Drug Use (NHSDU; for a 
description of the study, see chapter 1, section 1.3). In the current study, 60 cases (17.0%) 
were excluded due to missing data, including 33 participants who did not complete the 6- 
or 30-month follow-up surveys. These 60 participants did not differ significantly from other 
ATS users in terms of alcohol or ATS use. Among the excluded participants, 90.0% had 
consumed alcohol in the last month at baseline compared with 95.9% of the current ATS-
user sample (χ2=0.46, ns). On average, the excluded participants consumed alcohol on 
11.4 days in the last month compared with 9.6 drinking days among the current sample 
(z=−1.00, ns). In addition, 38.8% and 28.6% of the excluded participants had used ecstasy 
and methamphetamine in the last month, respectively, compared with 42.1% and 22.6% of 
the current ATS-user sample (ecstasy: χ2=0.19, ns; methamphetamine: χ2=0.83, ns). The 
final sample for this study is 292 ATS users. 
Measures 
30-month alcohol use (outcome). Alcohol consumption at 30 months was assessed by a 
quantity-frequency measure of last month alcohol consumption (i.e., days of consumption 
x number of standard drinks on a typical day in the last month). A standard drink was 
defined as any drink containing 10 grams of alcohol (National Health and Medical 
Research Council, 2009). Participants were provided with a chart showing the number of 
                                            
1 To reduce repetition throughout the chapters, the initial paragraph of this section has been moved to this 
footnote: “The Natural History Study of Drug Use (NHSDU) is a prospective longitudinal study of drug use in 
a population-based sample of young adults in South-East Queensland, Australia, which commenced in 2009. 
Drug use screening questionnaires were mailed to 12,079 young adults (aged 19-23 years) randomly 
selected from the Brisbane and Gold Coast electoral roll (response rate = 49.9%). From the screening data, 
we developed a sampling frame from which an ATS user group (used ecstasy or methamphetamine ≥3 times 
within the last 12 months) was recruited. The threshold of ≥3 occasions of ecstasy use or ≥ 3 occasions of 
methamphetamine use in the last 12 months was used to recruit recurrent, rather than experimental, users of 
these substances. These groups were not mutually exclusive; participants could be recruited on the basis of 
their use of either or both substances. Of the young adults screened (N=6,029), 522 (8.7%) were eligible to 
participate on the basis of their ATS use, and 352 of these eligible ATS users participated in the baseline 
interview. This method is described in detail elsewhere (Smirnov et al., 2014).” 
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standard drinks in a range of different sizes and types of beverages (beer, wine, and 
spirits). We focused on last month consumption patterns as this involves better recall than 
a longer reference period (Stockwell et al., 2004). 
 We created a categorical variable for alcohol use at 30 months based on 
recognised thresholds for hazardous drinking (i.e., ≥5 standard drinks on a drinking 
occasion; Naimi et al., 2003) and the distribution of quantity-frequency levels in our 
sample. This variable allowed us to distinguish hazardous levels of consumption. ATS 
users in this study tended not to be daily drinkers (last month drinking days: mean=9.65, 
95% CI 8.78, 10.53). This equates to drinking on about two days a week, which is 
suggestive of weekend drinking patterns. However, ATS users consumed a mean of 9.61 
standard drinks per day of drinking in the last month (95% CI 7.52, 11.70), which is well 
beyond the threshold for hazardous drinking. To capture this range of consumption, four 
alcohol use categories were specified: low (0-14 standard drinks in the last month), 
moderate (15-50 standard drinks), high (51-99 standard drinks), and very high (≥100 
standard drinks). The cut-off of 51 drinks for the ‘high use’ category corresponds to ≥5 
drinks per day of drinking for those who consumed alcohol on approximately 10 days per 
month (the average number of drinking days for the sample). Thus, the ‘very high use’ 
category approximates ≥10 drinks per day of drinking. 
Amphetamine-type stimulant use at baseline. At baseline, participants were asked 
about the frequency of their ecstasy and methamphetamine use in the last 12 months. 
Dichotomous variables were created for frequency of ecstasy and methamphetamine use 
(<monthly use vs. ≥monthly use in the last 12 months). 
Amphetamine-type stimulant use at 30-months. At 30 months, participants reported 
how recently they had used ecstasy and methamphetamine. The “recency” variables were 
included to capture the timing (i.e., concurrent patterns – alcohol and ATS use both 
occurring within the last month) of alcohol and ATS use and comprised three categories: 
(a) use in the last month, (b) use in the last 12 months (but not the last month), and (c) no 
use in the last 12 months. Because we wanted to capture all recent ATS use at 30 
months, we did not limit the recency variables to ATS use that occurred concurrently with 
alcohol use. 
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Engagement with licensed venues2. Two variables from the 6-month survey measured 
engagement with licensed venues: frequent (≥ monthly) nightclub and pub/bar attendance 
in the last 12 months. Given the 12-month time frame, these variables address a period 
comparable with the baseline measures. Frequent venue attendance could also be a 
proxy for a more general propensity for recreational social activity. Therefore, a variable 
measuring weekly attendance at parties, measured at the 6-month survey, was included. 
Background factors. To assess the independent relationship between ATS use and 
alcohol use, we adjusted for a number of individual and contextual factors. Patterns of 
alcohol use at 30 months likely reflect pre-existing alcohol consumption levels. Thus, we 
included a baseline alcohol use measure, adopting the same categories as the 30-month 
alcohol variable (low: 0-14 standard drinks in the last month; moderate: 15-50 standard 
drinks; high: 51-99 standard drinks; and very high: ≥100 standard drinks). As with the 30-
month alcohol use variable, participants were classified into these categories based on a 
quantity-frequency measure of last month alcohol use at baseline (i.e., days of 
consumption x number of standard drinks on a typical day in the last month).  
We also adjusted for: age, gender, early alcohol use (before age 13), number of 
ecstasy- and methamphetamine-using social contacts at baseline (defined as how many 
ecstasy/methamphetamine users participants knew by face or name), school suspension, 
income at baseline (average fortnightly income after tax), and psychological distress. 
Income was measured using a categorical variable (0-$250 per fortnight; $251-$560; 
$561-$1,000; $1,001-$1,300; >$1,300). Psychological distress was evaluated at baseline 
using the Hospital Anxiety and Depression Scale (HADS). The combined HADS subscales 
provide a valid and reliable measure of psychological distress, with a Cronbach’s alpha of 
0.88 to 0.89 (Bjelland, Dahl, Haug, & Neckelmann, 2002; Cosco, Doyle, Ward, & McGee, 
2012). A HADS score of ≥16 is used to indicate high levels of psychological distress 
(Bjelland et al., 2002). 
 
 
                                            
2 As attendance at licensed venues and parties was only measured at the 6-month follow-up, it was not 
possible to include further measures of engagement with licensed venues and parties at the 30-month 
follow-up.   
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Analysis 
This study comprises longitudinal analysis of NHSDU data. Multinomial logistic regression 
reporting estimated odds ratios (ORs) was conducted to examine unadjusted associations 
between patterns of alcohol use at 30 months and predictor variables. We developed a 
prediction model of 30-month alcohol use using mixed-effects multinomial logistic 
regression, conducted using version 2.3.20 of the generalised linear latent and mixed 
model (GLLAMM) procedure for Stata (Rabe-Hesketh, Skrondal, & Pickles, 2005; 
Skrondal & Rabe-Hesketh, 2003). A two-level model was implemented, accommodating 
the repeated drug use measures for each individual. We tested for collinearity between all 
predictor variables included in the model and variance inflation factors for all variables 
were within an acceptable range (see Table C1, Appendix C). A sensitivity analysis was 
conducted with a subgroup of ATS users who were engaged in monthly or more frequent 
use of ecstasy and/or methamphetamine at baseline (see Appendix D). The pattern of 
association was broadly similar to the results reported for the full sample in this study with 
no significant difference found in the magnitude of estimates (Altman & Bland, 2003). Data 
were analysed using Stata/SE version 11.2. 
Results 
Recent ecstasy and methamphetamine use at baseline and 30 months 
Use of both ecstasy and methamphetamine was common among ATS users in this study. 
At baseline, over half (55.8%) of ATS users had used both ecstasy and methamphetamine 
in the last 12 months, while 39.7% and 4.1% had only used ecstasy or methamphetamine, 
respectively. One ATS user (0.3%) had not used either ecstasy or methamphetamine in 
the last 12 months. In contrast, over a third of ATS users (36.3%) had not used ecstasy or 
methamphetamine in the last 12 months at the 30-month follow-up. Among recent users at 
30 months, 29.5% had used both ecstasy and methamphetamine in the last 12 months, 
while 28.4% and 5.8% had only used ecstasy or methamphetamine, respectively. 
Percentage with characteristic for predictor and control variables by 30-
month alcohol use categories 
Table 2.2 presents the percentage of ATS users in the ‘low’, ‘moderate’, ‘high’, and ‘very 
high’ 30-month alcohol use categories with the characteristic for all predictor and control 
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variables. Of those ATS users who were engaged in very high alcohol use at baseline, 
41.1% were still drinking at very high levels after 30-months of follow-up. Further, 
approximately one third (32.9%) and one quarter (24.4%) of ATS users who were drinking 
at high and moderate levels at baseline were drinking at very high levels after 30-months, 
respectively. Just under half (47.2%) of ATS users who were engaged in low levels of 
alcohol use at baseline were drinking at low levels at 30 months, while 41.5% had 
increased to moderate use. At 30 months, a higher proportion of male ATS users were 
drinking at very high (36.4% vs. 18.4%) and high (20.7% vs. 13.2%) levels, compared to 
female users. 
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Table 2.2 Percentage (%) of amphetamine-type stimulant users in the ‘low’, ‘moderate’, 
‘high’, and ‘very high’ 30-month alcohol use categories with characteristic (n=292) 
 Alcohol use at 30 months 
 Low usea 
(n=59) 
Moderate useb  
(n=105) 
High usec 
(n=49) 
Very high used 
(n=79) 
Baseline drug use     
  Monthly ecstasy usee (n=123) 17.9 28.5 21.9 31.7 
  Monthly methamphetamine usee  
  (n=66) 
 
16.7 
 
34.9 
 
16.7 
 
31.8 
  Alcohol usef:     
     Low (n=53) 47.2 41.5 7.6 3.8 
     Moderate (n=90) 15.6 42.2 17.8 24.4 
     High (n=76) 15.8 31.6 19.7 32.9 
     Very high (n=73) 11.0 28.8 19.2 41.1 
Concurrent drug use (measured at 
30-month follow-up) 
    
  Ecstasy (recent use):     
     No use in last 12 months (n=123) 29.3 39.0 9.8 22.0 
     Use in last 12 months (n=110) 15.5 36.4 21.8 26.4 
     Use in last month (n=59) 10.2 28.8 22.0 39.0 
  Methamphetamine (recent use):     
     No use in last 12 months (n=189) 23.3 40.2 14.8 21.7 
     Use in last 12 months (n=69) 14.5 34.8 15.9 34.8 
     Use in last month (n=34) 14.7 14.7 29.4 41.2 
Venue attendance (monthly; 
measured at 6-month follow-up)g 
    
  Nightclubs (n=168) 13.1 36.3 20.8 29.8 
  Pubs/bars (n=200) 13.5 36.0 19.5 31.0 
Leisure time activity (measured at 6-
month follow-up) 
    
  Going to parties (weekly; n=119) 15.1 31.1 22.7 31.1 
Individual characteristics (measured 
at baseline) 
    
  Age:     
     19 years (n=43) 23.3 23.3 20.9 32.6 
     20 years (n=76) 17.1 40.8 17.1 25.0 
     21 years (n=73) 24.7 46.6 11.0 17.8 
     22 years (n=82) 19.5 28.1 19.5 32.9 
     23 years (n=18) 11.1 38.9 16.7 33.3 
  Gender:     
     Male (n=140) 11.4 31.4 20.7 36.4 
     Female (n=152) 28.3 40.1 13.2 18.4 
  Alcohol use <age 13 (n=39) 25.6 20.5 15.4 38.5 
  Ecstasy social contacts (>30; n=171)h 19.3 33.3 21.1 26.3 
  Methamphetamine social contacts  
  (>30; n=58)h 
 
20.7 
 
36.2 
 
17.2 
 
25.9 
  School suspension (n=102) 21.6 30.4 12.8 35.3 
  Incomei:     
     0-$250 (n=19) 31.6 21.1 26.3 21.1 
     $251-$560 (n=54) 13.0 35.2 22.2 29.6 
     $561-$1,000 (n=94) 23.4 39.4 11.7 25.5 
     $1,001-$1,300 (n=53) 22.6 37.7 15.1 24.5 
     >$1,300 (n=72) 16.7 34.7 18.1 30.6 
  Psychological distressj (n=30) 30.0 30.0 10.0 30.0 
a 0-14 standard drinks in the last month; b 15-50 standard drinks in the last month; c 51-99 standard drinks in 
the last month; d ≥100 standard drinks in the last month; e Reference category is less than monthly; f Alcohol 
use in the last month at baseline; categories are the same as 30-month alcohol variable; low (0-14 standard 
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drinks in the last month [reference category]), moderate (15-50 standard drinks in the last month), high (51-
99 standard drinks in the last month), and very high (≥100 standard drinks in the last month); g At least 
monthly venue attendance in the last 12 months; h Number of ecstasy/methamphetamine users known by 
face or name; i Average fortnightly income after tax; j Measured by a Hospital Anxiety and Depression Scale 
(HADS) score of ≥16. 
Predictors of patterns of alcohol use among amphetamine-type stimulant 
users 
Table 2.3 presents the results of univariate analyses of predictors of alcohol use at 30 
months, using multinomial logistic regression reporting unadjusted odds ratios. Alcohol use 
patterns at 30 months were associated with baseline alcohol use, recency of ecstasy and 
methamphetamine use, frequent (≥monthly) nightclub and pub/bar attendance, going to 
parties on a weekly basis, and gender. 
Table 2.3 Predictors of alcohol use patterns among amphetamine-type stimulant users 
after 30 months of follow-up – unadjusted associationsa (n=292) 
 Unadjusted Odds Ratios (95% Confidence Interval) 
 Moderate alcohol 
use (n=105) 
High alcohol use 
(n=49) 
Very high alcohol 
use (n=79) 
Baseline drug use    
  Monthly ecstasy useb 0.84 (0.43, 1.64) 2.06 (0.95, 4.46) 1.64 (0.82, 3.26) 
  Monthly methamphetamine useb 1.22 (0.55, 2.73) 1.26 (0.49, 3.23) 1.58 (0.69, 3.60) 
  Alcohol usec 1.45 (1.05, 2.02)* 2.09 (1.41, 3.10)*** 2.72 (1.88, 3.94)*** 
Concurrent drug use (measured 
at 30-month follow-up)d 
   
  Ecstasy (recent use) 1.55 (0.97, 2.49) 2.69 (1.56, 4.62)*** 2.39 (1.46, 3.90)*** 
  Methamphetamine (recent use) 0.96 (0.56, 1.64) 1.86 (1.06, 3.27)* 1.94 (1.16, 3.26)* 
Venue attendance (monthly; 
measured at 6-month follow-up)e 
   
  Nightclubs 2.33 (1.21, 4.49)* 4.20 (1.86, 9.49)** 2.90 (1.44, 5.83)** 
  Pubs/bars 2.59 (1.34, 4.99)** 4.62 (1.95, 10.96)** 4.32 (2.06, 9.08)*** 
Leisure time activity (measured 
at 6-month follow-up) 
   
  Going to parties (weekly) 1.24 (0.63, 2.46) 2.80 (1.27, 6.16)* 2.01 (0.99, 4.08) 
Individual characteristics 
(measured at baseline) 
   
  Agef 1.07 (0.81, 1.40) 1.03 (0.74, 1.42) 1.09 (0.82, 1.46) 
  Gender (male) 1.94 (0.97, 3.87) 3.90 (1.74, 8.75)** 4.90 (2.34, 10.22)*** 
  Alcohol use <age 13 0.40 (0.15, 1.09) 0.68 (0.23, 2.04) 1.15 (0.48, 2.78) 
  Ecstasy social contacts (>30)g 0.94 (0.49, 1.78) 2.18 (0.96, 4.94) 1.04 (0.53, 2.06) 
  Methamphetamine social contacts    
  (>30)g 
 
0.98 (0.44, 2.17) 
 
1.01 (0.39, 2.57) 
 
0.92 (0.39, 2.14) 
  School suspension 0.70 (0.36, 1.38) 0.61 (0.27, 1.39) 1.14 (0.71, 2.80) 
  Incomeh 1.09 (0.84, 1.41) 0.97 (0.71, 1.33) 1.09 (0.83, 1.44) 
  Psychological distressi 0.52 (0.19, 1.39) 0.36 (0.09, 1.42) 0.71 (0.26, 1.93) 
* p<0.05, ** p<0.01, *** p<0.001 
a Multinomial logistic regression reporting unadjusted odds ratios; the outcome categories are low alcohol 
use (reference category – 0-14 standard drinks in the last month), moderate alcohol use (15-50 standard 
drinks), high alcohol use (51-99 standard drinks), and very high alcohol use (≥100 standard drinks); b 
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Reference category is less than monthly; c Alcohol use in the last month at baseline; categories are low 
alcohol use (reference category: 0-14 standard drinks in the last month), moderate alcohol use (15-50 
standard drinks), high alcohol use (51-99 standard drinks), and very high alcohol use (≥100 standard drinks); 
factor entered as a discrete variable; d Refers to recency of use, comprises: no use in the last 12 months 
(reference category), use in the last 12 months, and use in the last month; factor entered as discrete 
variable; e At least monthly attendance at the venue in the last 12 months; f Factor entered as continuous 
variable; g Number of ecstasy/methamphetamine users known by face or name; h Refers to average 
fortnightly income after tax; categories are: 0-$250 per fortnight (reference category), $251-$560, $561-
$1,000, $1,001-$1,300, and >$1,300; factor entered as discrete variable; i Measured by a Hospital Anxiety 
and Depression Scale (HADS) score of ≥16. 
 
Table 2.4 presents a prediction model of patterns of alcohol use among ATS users after 
30 months, reporting adjusted odds ratios. High baseline patterns of alcohol use predicted 
very high alcohol use at 30 months. Moreover, recency of ecstasy use at 30 months 
predicted moderate, high, and very high alcohol use. It is important to note that 30-month 
alcohol use was predicted by concurrent ecstasy use (i.e., use of ecstasy in the last month 
at 30 months) independently of baseline alcohol use. There was no association between 
methamphetamine use and 30-month alcohol use patterns. Monthly nightclub attendance 
predicted very high alcohol use, while pub/bar attendance predicted moderate alcohol use. 
Of the other potential confounding variables, only gender was significant, with male ATS 
users having greater odds of being involved in high and very high patterns of alcohol use 
at 30 months. 
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Table 2.4 Prediction model of alcohol use patterns among amphetamine-type stimulant 
users after 30 months of follow-upa (n=292) 
 Adjusted Odds Ratios (95% Confidence Interval) 
 Moderate alcohol 
use (n=105) 
High alcohol use 
(n=49) 
Very high alcohol 
use (n=79) 
Baseline drug use    
  Monthly ecstasy useb 0.53 (0.24, 1.17) 1.19 (0.46, 3.04) 0.75 (0.32, 1.79) 
  Monthly methamphetamine useb 1.35 (0.47, 3.81) 0.91 (0.27, 3.07) 0.99 (0.32, 3.02) 
  Alcohol usec 1.30 (0.87, 1.94) 1.41 (0.87, 2.31) 2.06 (1.32, 3.20)** 
Concurrent drug use (measured 
at 30-month follow-up)d 
   
  Ecstasy (recent use) 2.12 (1.17, 3.84)* 2.75 (1.38, 5.49)** 2.67 (1.41, 5.07)** 
  Methamphetamine (recent use) 0.56 (0.29, 1.10) 0.94 (0.45, 1.95) 1.02 (0.52, 2.01) 
Venue attendance (monthly; 
measured at 6-month follow-up)e 
   
  Nightclubs 2.07 (0.94, 4.58) 2.56 (0.96, 6.79) 2.53 (1.04, 6.16)* 
  Pubs/bars 2.19 (1.03, 4.69)* 2.34 (0.89, 6.44) 2.01 (0.84, 4.79) 
Leisure time activity (measured 
at 6-month follow-up) 
   
  Going to parties (weekly) 0.65 (0.29, 1.46) 1.15 (0.46, 2.89) 0.97 (0.41, 2.29) 
Individual characteristics 
(measured at baseline) 
   
  Agef 1.09 (0.78, 1.53) 1.10 (0.74, 1.65) 1.16 (0.81, 1.67) 
  Gender (male) 2.02 (0.90, 4.56) 4.62 (1.74, 12.28)** 3.60 (1.48, 8.78)** 
  Alcohol use <age 13 0.50 (0.17, 1.50) 0.84 (0.23, 3.05) 1.29 (0.43, 3.86) 
  Ecstasy social contacts (>30)g 0.65 (0.29, 1.48) 1.39 (0.51, 3.80) 0.50 (0.20, 1.22) 
  Methamphetamine social contacts  
  (>30)g 
 
1.27 (0.45, 3.61) 
 
0.98 (0.29, 3.40) 
 
1.02 (0.32, 3.22) 
  School suspension 0.63 (0.29, 1.36) 0.40 (0.14, 1.05) 1.03 (0.44, 2.40) 
  Incomeh 1.17 (0.86, 1.60) 1.00 (0.69, 1.47) 1.20 (0.84, 1.70) 
  Psychological distressi 0.68 (0.23, 1.99) 0.51 (0.11, 2.29) 1.14 (0.35, 3.72) 
* p<0.05, ** p<0.01 
a A prediction model using the generalised linear latent and mixed model (GLLAMM) procedure, reporting 
odds ratios for each predictor adjusted for all other variables in the model; the outcome categories are low 
alcohol use (reference category – 0-14 standard drinks in the last month), moderate alcohol use (15-50 
standard drinks), high alcohol use (51-99 standard drinks), and very high alcohol use (≥100 standard drinks); 
b Reference category is less than monthly; c Alcohol use in the last month at baseline; levels defined 
according to the same ranges of standard drinks used for the outcome variable; low alcohol use (0-14 
standard drinks in the last month) is the reference category; factor entered as a discrete variable; d Refers to 
recency of use, comprises: no use in the last 12 months (reference category), use in the last 12 months, and 
use in the last month; factor entered as a discrete variable; e At least monthly attendance at the venue in the 
last 12 months; f Factor entered as continuous variable; g Number of ecstasy/methamphetamine users 
known by face or name; h Refers to average fortnightly income after tax; categories are: 0-$250 per fortnight 
(reference category), $251-$560, $561-$1,000, $1,001-$1,300, and >$1,300; factor entered as a discrete 
variable; i Measured by a Hospital Anxiety and Depression Scale (HADS) score of ≥16. 
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Discussion 
Our study did not find a longitudinal association between ATS and subsequent alcohol use 
after 30 months of follow-up, suggesting that ATS use does not lead to hazardous patterns 
of alcohol use in this Australian young adult population. However, hazardous patterns of 
alcohol consumption among ATS users at 30 months were associated with recent 
concurrent ecstasy use (i.e., consumption of both alcohol and ecstasy in the last month at 
the 30-month follow-up) and frequent attendance at nightclubs, independently of baseline 
alcohol use and other potential confounding factors. Concurrent ecstasy use and frequent 
attendance at nightclubs both more than doubled the relative odds of hazardous patterns 
of alcohol consumption among ATS users at 30 months. 
Our findings provide evidence of a concurrent association between ecstasy use and 
hazardous patterns of alcohol consumption, rather than a longitudinal association, 
controlling for potential confounding factors. The link between high-level alcohol 
consumption and concurrent ecstasy use suggests that the combined use of these 
substances may result in greater biological or subjective rewards than those derived from 
separate use. Combined ecstasy and alcohol use could reinforce the use of both drugs by 
enhancing the positive effects of either drug (e.g., prolonged feelings of euphoria) and by 
ameliorating unwanted/negative effects (e.g., sedative effect of alcohol; Boeri, Sterk, 
Bahora, & Elifson, 2008; Hernández-López et al., 2002). However, as there was no 
evidence of a longitudinal relationship between ecstasy and alcohol use, this suggests that 
long-term changes in users’ intrinsic reward processes are not necessarily responsible for 
the drug use patterns observed. Alternatively, ecstasy users may deliberately choose to 
use ecstasy in combination with alcohol to achieve a desired effect, such as an increased 
physical capacity to drink when using ecstasy. Previous research has emphasised the 
importance of acknowledging the active role that drug users may play in combining 
substances during drug use episodes to enhance pleasure, extend or prolong the effects 
of a substance, and mitigate the negative effects of a substance (Hunt et al., 2009). 
In contrast, there was no association with concurrent methamphetamine use. 
However, concurrent and simultaneous patterns of methamphetamine and alcohol use 
have been observed in a number of other studies (see Bujarski et al., 2014; McKetin, 
Lubman, et al., 2014). This may reflect the population-level patterns at the time the study 
was conducted. The population prevalence of ecstasy use was higher than 
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methamphetamine use at the time of recruitment for the NHSDU, resulting in a lower 
number of methamphetamine users in the study. It is possible that a purposive sample 
with a higher number of frequent methamphetamine users may find a different result. 
 Young adults’ drug use behaviour may also be influenced by their social 
environment. ATS users who frequently attended nightclubs (at least monthly) during the 
early study phases had increased odds of very high levels of alcohol use at 30 months, 
independently of baseline alcohol use and propensity for attending parties. It is already 
understood that attendance at licensed venues, especially pubs and bars, is linked with 
increased alcohol consumption among young adults (see Kypri, Paschall, Langley, Baxter, 
& Bourdeau, 2010). The strength of this association may be dependent not only on the 
availability of alcohol but also aspects of the design and management of licensed venues 
(Miller, Holder, & Voas, 2009; Van Havere et al., 2011). This study aligns with recent 
Australian research, providing evidence that this dynamic is applicable to young adult ATS 
users in contemporary nightclub settings. McKetin, Chalmers, and colleagues (2014) found 
that young adult ecstasy users who consumed stimulants on their last Saturday night out 
were three times more likely to binge drink compared to ecstasy-using peers who were not 
using stimulants that night. Additionally, these stimulant-intoxicated young adults reported 
drinking excessively, consuming a median of 20 standard drinks during their night out 
(McKetin, Chalmers, et al., 2014). The independent association we have observed 
between nightclub attendance and hazardous alcohol use is longitudinal in nature, 
suggesting that regular attendance at these venues may promote long-term changes in 
behaviour. 
 Some research suggests there are decreasing gender differences in young 
people’s alcohol and other drug use patterns (see Nolen-Hoeksema, 2004; Roche & 
Deehan, 2002). Our study provides mixed evidence on this question. While our results 
showed that both female and male ATS users were engaging in hazardous patterns of 
alcohol use, there was evidence of substantially greater short- and long-term risk among 
males. 
Implications 
The association between hazardous levels of alcohol consumption and concurrent ecstasy 
use suggests that young adult ecstasy users may be an important target group for alcohol 
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interventions, especially in light of the relatively high population prevalence of ecstasy use 
in this age group. In 2010, 9.9% and 6.8% of young adults aged 20-29 years had used 
ecstasy and methamphetamine in the last 12 months, respectively (Australian Institute of 
Health and Welfare, 2011). While we did not find a similar association for concurrent 
methamphetamine use, this does not indicate that young adult methamphetamine users 
are not a worthwhile target for alcohol interventions. Over two thirds (70.6%) of young 
adults in our study who had used methamphetamine in the last month at the 30-month 
follow-up were consuming alcohol at high or very high levels. In particular, our findings 
suggest that the integration of ecstasy, methamphetamine, and alcohol harm reduction 
messages for this target group is a feasible objective. Further, the association between 
nightclub attendance and hazardous alcohol use suggests that interventions should 
prioritise nightclub patrons rather than those attending other types of venues. 
 Our findings also raise the question of whether the seemingly synergistic use of 
alcohol and stimulants, particularly ecstasy, may cause greater short and long-term harm 
than their separate use. Research suggests an association between combined ATS and 
alcohol use and risky behaviours, such as extreme levels of binge drinking (McKetin, 
Chalmers, et al., 2014), engaging in unsafe sex (Breen et al., 2006), and driving under the 
influence of alcohol or other drugs (Duff & Rowland, 2006; Matthews et al., 2009). 
However, further research is required to examine the nature and extent, at a population-
level, of adverse health and social outcomes associated with combined alcohol and 
ecstasy use. 
Limitations 
Some limitations should be noted. Our results could potentially be explained by 
confounding factors not examined in this study, particularly individual characteristics such 
as sensation seeking and aggression. Such predisposing factors may conceivably lead to 
both ecstasy and alcohol use. However, it is unclear whether they could explain the 
concurrent patterns of use we observed. Further research including these potential 
confounding factors is needed. Additionally, for most of these young adults, their 
frequency of ecstasy use will likely decline or stabilise at low levels within a reasonably 
short timeframe (Smirnov, Najman, et al., 2013). The present findings suggest there will, to 
some extent, be a decrease in alcohol consumption alongside these changes in ecstasy 
use. A longer follow-up period is required to confirm whether this is the case. Further, our 
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findings suggest that drug use expectancies may play a role in the relationship between 
ecstasy use and hazardous patterns of alcohol use, however our study does not directly 
measure this phenomenon. An assessment of alcohol and ATS use expectancies may 
help to elucidate our findings. In addition, while the screening response rate of the NHSDU 
(49.9%) was reasonable in comparison to response rates routinely obtained by mail-out 
surveys and drug use surveys (Australian Institute of Health and Welfare, 2011; Breen, 
Shakeshaft, Doran, Sanson-Fisher, & Mattick, 2010; Ryu, Couper, & Marans, 2006), bias 
may have resulted from non-response. Finally, not all ecstasy used in Australia comprises 
MDMA and, consequently, our findings are not necessarily specific to this drug. 
Conclusion 
Neither earlier life course ecstasy nor methamphetamine use predicted subsequent 
involvement in hazardous alcohol consumption after 30 months of follow-up in this sample 
of Australian young adults. However, there is evidence of a link between hazardous 
alcohol consumption and concurrent ecstasy use in this population. It is likely that some 
young adults may be using ecstasy and alcohol together to achieve certain subjective or 
behavioural outcomes. In addition, the association between very high levels of alcohol use 
and frequent nightclub attendance suggests that ecstasy users’ cultural activities may 
have become increasingly assimilated within a culture of binge alcohol use. Consequently, 
there may be a need for integrated harm reduction approaches addressing both alcohol 
and ATS use, as well as the context of this use. 
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Chapter 3 – Examining simultaneous use of alcohol with ecstasy and 
methamphetamine among young adults and associations with 
aggression 
3.1 Background 
The previous chapter highlighted the prevalence of concurrent alcohol use among young 
adult ATS users (i.e., consumption of alcohol and ATS within the same time period, such 
as the last month). The findings of this chapter also suggest that concurrent use of ecstasy 
is associated with hazardous alcohol consumption among young adult ATS users. It is 
possible that this concurrent relationship may reflect greater biological or subjective 
rewards that have been observed among ecstasy users who combine alcohol and ecstasy 
(e.g., prolonged feelings of euphoria and increasing drinking capacity; Hernández-López 
et al., 2002; Hunt et al., 2009). The simultaneous use of alcohol and ATS (i.e., use of 
alcohol and ATS in the same drug use episode) is particularly concerning, as evidence 
indicates that co-use of alcohol and ATS reduces the sedative effect of alcohol 
(Hernández-López et al., 2002), which may lead to heavy episodic drinking (McKetin, 
Chalmers, et al., 2014) and engagement in risky behaviours, such as drink/drug driving 
(Pennay et al., 2015). Additionally, evidence suggests that heavy episodic drinking is 
associated with aggressive behaviour (Exum, 2006; Tomlinson et al., 2016).   
This second study (“Simultaneous use of alcohol with methamphetamine but not 
ecstasy linked with aggression among young adult stimulant users”) builds on the previous 
chapter by examining simultaneous use of alcohol with ecstasy and methamphetamine 
among young adult ATS users, including the prevalence and timing of simultaneous 
alcohol use. Secondly, the study examines whether patterns of simultaneous alcohol and 
ATS use are associated with subjective feelings of aggression and hostility attributed to 
ecstasy and methamphetamine use. 
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3.2 Simultaneous use of alcohol with methamphetamine but not ecstasy 
linked with aggression among young adult stimulant users 
Abstract 
Introduction: Illicit stimulants are often combined with alcohol in nightlife entertainment 
districts, an environment where aggressive behaviour commonly occurs. While alcohol and 
methamphetamine use are each associated with aggressive behaviour, relatively little is 
known about the impact of the combined use of alcohol and amphetamine-type stimulants 
(i.e., ecstasy [MDMA] and methamphetamine) on aggression. Method: Analysis of 
longitudinal data from a population-based sample of Australian young adult amphetamine-
type stimulant users (n=248) to examine: (a) prevalence and timing of simultaneous 
alcohol and amphetamine-type stimulant use and (b) predictors of ecstasy- and 
methamphetamine-related aggression and hostility. Prediction models of ecstasy- and 
methamphetamine-related aggression and hostility were developed using multivariate 
logistic regression. Results: Simultaneous alcohol consumption and amphetamine-type 
stimulant use was prevalent, with drinking generally occurring before consuming 
amphetamine-type stimulants and while ‘high’. Methamphetamine-related aggression and 
hostility was significantly associated with recurrent risky simultaneous methamphetamine 
and alcohol use (Adjusted Odds Ratio [AOR] 2.74, 95% CI 1.09, 6.89), a high frequency 
and increasing use methamphetamine trajectory (AOR 7.23, 95% CI 1.27, 41.03), and 
high trait aggression (AOR 5.78, 95% CI 2.53, 13.20). In contrast, only trait aggression 
(moderate: AOR 3.01, 95% CI 1.55, 5.84; high: AOR 5.02, 95% CI 2.38, 10.61) was 
associated with ecstasy-related aggression and hostility. Conclusions: These findings 
indicate a link between risky patterns of simultaneous alcohol and methamphetamine use 
and methamphetamine-related aggression and hostility, independent of separate use of 
alcohol, methamphetamine, and cannabis, trait aggression, psychosis, and gender. The 
policy challenges of amphetamine-type stimulant and alcohol use require a targeted, 
multidisciplinary approach. 
Introduction 
Violence among young adults often occurs in and around licensed venues in nightlife 
entertainment districts (NEDs; Graham & Homel, 2008; Schnitzer et al., 2010). These 
settings are inextricably linked with both drinking and illicit substance use, including use of 
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amphetamine-type stimulants (ATS; i.e., ecstasy [MDMA] and methamphetamine). Illicit 
stimulants, such as ATS, are often combined with alcohol in NEDs in the context of a ‘big 
night out’ (Pennay et al., 2015). In a study of Canadian rave attendees, 45.2% of ecstasy 
users and 39.3% of amphetamine users had combined alcohol with ecstasy and 
amphetamines, respectively (Barrett et al., 2005). While alcohol and methamphetamine 
use are each associated with aggression under certain circumstances (Beck & Heinz, 
2013; Darke, Torok, Kaye, Ross, & McKetin, 2010; Ernst, Weiss, Enright-Smith, Hilton, & 
Byrd, 2008; Exum, 2006; Foran & O'Leary, 2008), relatively little is known about the impact 
of their combined use on aggression. 
Simultaneous amphetamine-type stimulant and alcohol use 
The use of other substances, particularly alcohol and cannabis, is common among ATS 
users (Darke et al., 2012; Herbeck et al., 2013; Scott et al., 2012). Substances may be 
combined for various reasons, including to produce pleasurable effects, to extend, 
enhance, or intensify effects, and to mitigate negative effects (Hunt et al., 2009). 
Specifically, combined alcohol and ATS use may produce longer-lasting euphoria than 
separate use (Hernández-López et al., 2002) and may mitigate some unwanted ATS use 
effects (e.g., anxiety, agitation, and restlessness; Fisk et al., 2011). ATS use may also 
facilitate high-volume alcohol consumption, as ATS-intoxicated individuals are potentially 
able to consume alcohol without experiencing its usual sedative effects (Hernández-López 
et al., 2002). A recent study observed that ecstasy users who consumed illicit stimulants 
on a night out drank excessively, consuming a median of 20 standard drinks (McKetin, 
Chalmers, et al., 2014). While a growing body of research suggests alcohol and drug 
combinations may result in greater harms than their separate use (Fisk et al., 2011; 
Hedden et al., 2010; Midanik et al., 2007), little is known about potential consequences of 
simultaneous ATS and alcohol use (Kirkpatrick, Gunderson, Levin, et al., 2012). 
Drinking, amphetamine-type stimulant use, and aggression 
Numerous studies have separately examined the relationship between either alcohol or 
methamphetamine use and aggression. Both substances affect cognitive functioning, 
increasing the likelihood that environmental stimuli will be perceived as threatening 
(Attwood & Munafo, 2014; Homer et al., 2008; Payer et al., 2008), and each affects 
impulsivity regulation and responses to perceived threats (Clemens et al., 2007; Heinz et 
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al., 2011; Kim et al., 2011; Panenka et al., 2013; Scott et al., 2007). A recent Australian 
study suggests alcohol consumption may account for part of the association between 
methamphetamine use and violence (McKetin, Lubman, et al., 2014), raising the possibility 
that alcohol and methamphetamine may interact to produce a profile of aggressive 
behaviour that differs from those arising from separate use. This aligns with research 
examining combined alcohol and cocaine use, which indicates that co-use may have 
synergistic effects on aggression (Macdonald et al., 2008; Zhao et al., 2015). However, 
McKetin, Lubman and colleagues (2014) examined concurrent use of alcohol and 
methamphetamine within the last month (i.e., use of both substances within the last month 
but not necessarily simultaneously during the same drug use episode). The relationship 
between combined alcohol and methamphetamine use (i.e., use of both alcohol and 
methamphetamine in a single drug use episode) and aggression has not been explicitly 
examined. 
 In contrast, evidence is mixed regarding ecstasy use and aggression. While there is 
evidence of subacute effects, with ecstasy linked with increased aggression 3-4 days post-
consumption (Curran et al., 2004; Hoshi et al., 2006), this association may be confounded 
by sleep factors (e.g., hours and quality of sleep; Pirona & Morgan, 2010; Scott et al., 
2013). Further, there is little evidence supporting an association between ecstasy use and 
long-term increases in aggression (Hoshi et al., 2007). 
Current study 
This study adds to the scarce research examining the relationship between simultaneous 
alcohol and ATS use and aggression, using a population-based sample of Australian 
young adult ATS users to address the following questions: 
• How prevalent is simultaneous alcohol and ATS use among young adult ATS 
users? 
• Are patterns of simultaneous alcohol and ATS use associated with ATS-attributed 
aggression and hostility, adjusting for ATS use trajectories, cannabis use, alcohol 
use, trait aggression, psychosis, and gender? 
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Methods 
Participants3 
Data are drawn from the baseline face-to-face interview (n=352), 6-month online survey 
(n=335), 12-month face-to-face interview (n=315), 30-month online survey (n=319), and 
4.5-year face-to-face interview (n=274; 77.8% of baseline sample) of the Natural History 
Study of Drug Use (NHSDU; for a description of the study, see chapter 1, section 1.3). In 
the current study, 104 cases (29.5%) were excluded due to missing data, including 92 
participants who did not complete follow-up waves and 12 participants who were missing 
relevant data. The final sample for the present study is 248 ATS users. 
Excluded participants were more likely, compared with the present sample, to be 
male (59.6% cf. 45.6%; 𝜒𝜒2=5.79, p<0.05) but did not differ significantly by age (t=1.12, ns), 
baseline employment (𝜒𝜒2=0.23, ns), last month ecstasy (43.0% cf. 46.8%, 𝜒𝜒2=0.41, ns) or 
methamphetamine use (12.0% cf. 14.6%, 𝜒𝜒2=0.40, ns) at baseline, or mean total lifetime 
consumption of ecstasy pills at baseline (180.1 pills cf. 194.3 pills; z=-0.98, ns). They were 
less likely to have consumed alcohol in the last month at baseline (92.0% cf. 98.0%; 
𝜒𝜒2=7.10, p<0.01), but among those who had consumed alcohol, there was no difference in 
the mean number of standard drinks (defined as any portion containing 10 grams of 
alcohol; National Health and Medical Research Council, 2009) consumed (8.80 cf. 7.71 
standard drinks; z=-1.04, ns). 
 
 
                                            
3 To reduce repetition throughout the chapters, the initial paragraph of this section has been moved to this 
footnote: “The Natural History Study of Drug Use (NHSDU) is a prospective study of a population-based 
sample of young adult ATS users in South-East Queensland, Australia, which commenced in 2009. A one 
page drug use screening questionnaire was mailed to 12,079 young adults (aged 19-23 years) randomly 
selected from the Brisbane and Gold Coast electoral roll (response rate: 49.9%). Using these screening 
data, a sampling frame was developed from which an ATS-user group (used ecstasy or methamphetamine 
≥3 times within the last 12 months; n=352) was recruited. This method is described in detail elsewhere 
(Smirnov et al., 2014). All participants provided informed consent and the study protocol was approved by 
the University of Queensland’s Behavioural and Social Sciences Ethical Review Committee (approval 
number: 2007-001-367)”. 
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Measures 
Aggression and hostility during ecstasy and methamphetamine use (outcome). As 
part of a set of questions assessing subjective effects, participants reported whether they 
experienced feelings of aggression or hostility from using (a) ecstasy and (b) 
methamphetamine at three waves – baseline (timeframe: ever), 12 months (timeframe: 
last 12 months), and 4.5 years (timeframe: last 12 months). Dichotomous variables were 
created for ecstasy- and methamphetamine-related aggression and hostility (experienced 
feelings of aggression or hostility at any wave vs. never experienced). 
Timing of alcohol consumption during ecstasy and methamphetamine use. Timing of 
alcohol consumption was measured at three waves. At baseline (timeframe: ever) and 12 
months (timeframe: last 12 months), participants who had used ecstasy or 
methamphetamine reported if they usually consumed alcohol during their episodes of use 
of that drug (i.e., did not usually drink, usually drank while ‘up’ on 
ecstasy/methamphetamine, usually drank while ‘coming down’). At 30 months, participants 
reported if they had consumed alcohol on their most recent ecstasy and 
methamphetamine use episodes in the last 12 months (i.e., did not drink, drank before 
taking, drank while up, drank while coming down). 
 From these data, two variables were created to capture recurrent ‘risky’ patterns of 
simultaneous alcohol use during ecstasy and methamphetamine use (categories: (1) no 
risky simultaneous use, (2) risky simultaneous use at 1 wave, and (3) risky simultaneous 
use at 2-3 waves). Risky simultaneous use was defined as consuming alcohol both while 
up and while coming down as this likely involves extended drinking episodes. 
Ecstasy and methamphetamine use trajectories. The number of days of ecstasy and 
methamphetamine use in the last 31 days was measured at baseline, 6 months, 12 
months, and 30 months, and recoded as ‘no recent use’, ‘occasional use (1-2 times a 
month)’, ‘frequent use (3-4 times a month)’, and ‘very frequent use (≥5 times a month)’. K-
means cluster analysis with Euclidean distance as the measure of similarity was used to 
identify ecstasy and methamphetamine trajectory groups based on these ordinal variables. 
This method was chosen as there is a lack of etiological evidence to inform the selection of 
covariates or criteria for group allocation, as required by other analytic methods (Jain, 
2010). For ecstasy and methamphetamine, four cluster groups were specified, based on 
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previous research (Jain, 2010; Kertesz et al., 2012). For both variables, two contiguous 
clusters were combined to form an intermediate cluster, resulting in three trajectory groups 
(see Appendix E): 
• Ecstasy: (1) ‘very infrequent use’ (n=84), (2) ‘regular and declining use’ (n=138), 
and (3) ‘high frequency and declining use’ (n=20); 
• Methamphetamine: (1) ‘very infrequent use’ (n=159), (2) ‘low regular use’ (n=54), 
and (3) ‘high frequency and increasing use’ (n=10). 
Despite small numbers in the high frequency and increasing use methamphetamine 
trajectory, all groups were retained as they appear to reflect population patterns of use 
(Australian Institute of Health and Welfare, 2014b). The ecstasy use trajectories effectively 
discriminate between usage levels, as corroborated by measures of lifetime quantity of use 
and ecstasy dependence (see Smirnov, Najman, et al., 2013). 
Cannabis use. The number of days of cannabis use in the last 31 days was measured at 
baseline, 12 months, and 30 months. Binary variables were created for each time point 
(≥weekly use [4 or more days of use] vs. <weekly use), from which a measure of recurrent 
weekly use was derived (categories: (1) no weekly use at any wave, (2) weekly use at 1 
wave, and (3) weekly use at 2-3 waves). 
Binge alcohol consumption. At baseline, 12 months, 30 months, and 4.5 years, 
participants reported the number of standard drinks they usually consumed on days of 
drinking in the last 31 days, with reference to a chart displaying the number of standard 
drinks in different alcoholic beverage servings. Dichotomous variables were created for 
binge alcohol consumption at each wave based on recognised thresholds (i.e., ≥5 
standard drinks on a single occasion; National Health and Medical Research Council, 
2009). A measure was created to capture recurrent binge consumption (categories: (1) no 
binge alcohol consumption, (2) binge consumption at 1-2 waves, and (3) binge 
consumption at 3-4 waves). 
Trait aggression. Trait aggression was measured at 4.5 years using the Buss Perry 
Aggression Questionnaire’s physical aggression subscale (Buss & Perry, 1992), which 
asks respondents to rate how characteristic a number of statements are of them. This 
questionnaire has been used widely in research examining aggression and substance use 
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(Giancola, 2002; Skara et al., 2008; Tremblay, Graham, & Wells, 2008). The physical 
aggression subscale has high internal consistency (Cronbach’s alpha 0.82 to 0.85; Archer 
& Webb, 2006; Buss & Perry, 1992; Gerevich, Bacskai, & Czobor, 2007) and test-retest 
reliability (0.80; Buss & Perry, 1992), and is strongly related to direct measures of physical 
aggression (Archer & Webb, 2006). 
Psychosis. Past 12-month psychosis was measured at baseline using a brief psychosis 
screening instrument based on core elements of the Composite International Diagnostic 
Interview Schizophrenia module, including symptom domains of thought interference, 
ideas of reference or persecution, and grandiose beliefs (Degenhardt, Hall, Korten, 
Morgan, & Jablensky, 2005). A score of ≥3 across 7 items was used to identify potential 
cases of psychosis (Degenhardt et al., 2005). 
Analysis 
We conducted longitudinal analyses, comprising variables measured across multiple time 
points (i.e., ecstasy- and methamphetamine-related aggression and hostility, risky 
simultaneous alcohol and ATS use, ATS-use trajectories, cannabis use, and risky alcohol 
use). Separate prediction models of ecstasy- and methamphetamine-related aggression 
and hostility were developed using multivariate logistic regression, reporting unadjusted 
and adjusted estimated odds ratios. These models examine a number of potential 
predictors, including risky simultaneous alcohol and ATS use. Collinearity between all 
predictor variables included in the models was tested and variance inflation factors for all 
variables were within an acceptable range (see Tables C2 and C3, Appendix C). Data 
were analysed using Stata/SE Version 13.1. 
Results 
Sample characteristics 
Socio-demographic characteristics of the sample are presented in Table 3.1. A majority of 
the sample had completed tertiary education, after 30 months of follow-up, and were 
employed either part- or full-time. 
With regard to subjective effects of aggression or hostility, 45.5% of ecstasy users 
(n=242) and 41.7% of methamphetamine users (n=223) reported experiencing these 
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effects from their ecstasy and methamphetamine use, respectively, at least once during 
the study period. 
Table 3.1 Socio-demographic characteristics of young adult amphetamine-type stimulant 
user sample (n=248) 
Age at baseline  
  Mean (Standard Deviation) 20.86 years (1.21) 
  Range 19-23 years 
Gender  
  Female 54.4% 
  Male 45.6% 
Education at baseline  
  Completed high school 71.4% 
Tertiary educationa  
  Completed tertiary education 72.6% 
Employment at baseline  
  Unemployed 13.7% 
  Part-time employment 40.3% 
  Full-time employment 46.0% 
Employment at 4.5 years  
  Unemployed 14.5% 
  Part-time employment 22.2% 
  Full-time employment 63.3% 
a Measured at baseline and 30-month follow-up; tertiary education refers to university, Technical and Further 
Education (TAFE), or trade qualification. 
Prevalence of simultaneous alcohol and amphetamine-type stimulant use 
At baseline, 92.9% of ecstasy users (n=241) and 80.7% of methamphetamine users 
(n=197) usually consumed alcohol while using ecstasy and methamphetamine, 
respectively. These high rates continued; at 12 months, 96.3% of recent ecstasy users 
(used in last 12 months; n=187) and 84.4% of recent methamphetamine users (n=101) 
had usually consumed alcohol during their episodes of use in the last 12 months. At 30 
months, 97.9% and 89.7% of recent ecstasy (n=145) and methamphetamine users (n=87) 
had consumed alcohol on their most recent episode of use. 
Timing of alcohol consumption during amphetamine-type stimulant use 
Among ecstasy users (n=242), 31.4% engaged in risky simultaneous alcohol and ecstasy 
use (i.e. used alcohol while ‘up’ on ecstasy and while coming down) at one study wave 
and 28.5% did so at multiple waves. Among methamphetamine users (n=223), 30.9% 
engaged in risky simultaneous alcohol and methamphetamine use at one wave and 19.7% 
did so at multiple waves. Overall, alcohol was more commonly consumed while up on ATS 
than it was while coming down. At multiple study waves, 76.0% of ecstasy users had 
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consumed alcohol while up on ecstasy and 41.3% of methamphetamine users had 
consumed alcohol while up on methamphetamine, compared with 29.8% while coming 
down from ecstasy and 19.7% while coming down from methamphetamine. Additional data 
collected at the 30-month follow-up, relating to occasions of ecstasy (n=145) and 
methamphetamine use (n=87) in the last 12 months, indicate that drinking alcohol before 
consuming ecstasy (75.2%) and methamphetamine (64.4%) was also common. Those 
who drank before ATS use (ecstasy: n=109; methamphetamine: n=56) also tended to 
drink while up (ecstasy: 71.6%; methamphetamine: 75.0%), but less commonly drank 
while coming down (ecstasy: 24.8%; methamphetamine: 39.3%). 
Predictors of ecstasy- and methamphetamine-related aggression and hostility 
Tables 3.2 and 3.3 present results for prediction models of ecstasy- and 
methamphetamine-related aggression and hostility, developed using multivariate logistic 
regression and reporting unadjusted and adjusted odds ratios and 95% confidence 
intervals. Both moderate and high trait aggression were associated with ecstasy-related 
aggression and hostility in unadjusted and adjusted analyses. A marginally non-significant 
unadjusted association (p=0.065) for the high frequency and declining ecstasy trajectory 
was fully attenuated in the adjusted model. No significant associations were found 
between ecstasy-related aggression and hostility and risky simultaneous ecstasy and 
alcohol use, cannabis use, risky alcohol use, psychosis, or gender. 
Table 3.2 Prediction model of ecstasy-related aggression and hostilitya (n=242) 
 n Unadjusted ORs (95% CI) Adjustedb ORs (95% CI) 
Risky simultaneous ecstasy and 
alcohol usec 
   
  Risky simultaneous use at 1 wave  76 1.47 (0.80, 2.70) 1.37 (0.69, 2.66) 
  Risky simultaneous use at 2-3 waves 69 1.60 (0.86, 2.98) 1.38 (0.68, 2.79) 
Ecstasy use trajectoryd    
  Regular and declining use 138 1.14 (0.66, 1.98) 1.03 (0.56, 1.91) 
  High frequency and declining use 20 2.60 (0.94, 7.18)† 2.16 (0.72, 6.47) 
Cannabis usee    
  Weekly use at 1 wave 33 0.64 (0.29, 1.43) 0.56 (0.23, 1.33) 
  Weekly use at 2-3 waves 72 1.52 (0.85, 2.69) 1.22 (0.64, 2.32) 
Risky alcohol usef    
 Risky use at 1-2 waves 94 1.77 (0.67, 4.70) 1.27 (0.44, 3.71) 
 Risky use at 3-4 waves 125 2.25 (0.86, 5.84) 1.34 (0.46, 3.93) 
Trait aggressiong    
  Moderate 65 2.83 (1.51, 5.30)** 3.01 (1.55, 5.84)** 
  High 57 5.71 (2.86, 11.40)*** 5.02 (2.38, 10.61)*** 
Psychosish 12 2.51 (0.73, 8.57) 1.63 (0.44, 6.13) 
Gender (male) 111 1.55 (0.93, 2.59) 0.91 (0.50, 1.67) 
** p<0.01, *** p<0.001, † p=0.065 
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a Experienced feelings of aggression or hostility attributed to ecstasy use at baseline, 12 months, or 4.5 
years (n=110); b Prediction model using multivariate logistic regression, reporting odds ratios adjusted for all 
other variables in the model; c Risky simultaneous ecstasy and alcohol use defined as consuming alcohol 
while up on ecstasy and while coming down from ecstasy; measured at baseline, 12 months, and 30 months; 
reference category is no risky simultaneous ecstasy and alcohol use at any of the three time points; d 
Trajectory groups developed using k-means cluster analysis; reference category is ‘very infrequent use’; e 
Days of cannabis use in the last month measured at baseline, 12 months, and 30 months; weekly cannabis 
use defined as four or more days of use in the last month; reference category is no weekly cannabis use at 
any of the three waves; f Risky alcohol use defined as usually consuming ≥5 standard drinks on days of 
drinking in the last month; measured at baseline, 12 months, 30 months, and 4.5 years; reference category 
is no risky alcohol use at any of the four time points; g Trait aggression measured using the Buss Perry 
Aggressive Questionnaire for physical aggression; categories are low (scores range from 6.4-13.6), 
moderate (scores range from 14.3-20.0), and high (scores range from 27.06-37.9); h Past 12-month 
psychosis measured using a 7-item brief psychosis screener, with scores of ≥3 categorised as potential 
cases of psychosis. 
 
In contrast, risky simultaneous methamphetamine and alcohol use was significantly 
associated with methamphetamine-related aggression and hostility in unadjusted and 
adjusted analyses (see Table 3.3). Methamphetamine users who engaged in risky 
simultaneous use (i.e., consumed alcohol while up and while coming down) at 2-3 study 
waves had almost three times the relative odds of methamphetamine-related aggression 
and hostility (AOR 2.74, 95% CI 1.09, 6.89), compared to users who did not engage in 
risky simultaneous use. The high frequency and increasing use methamphetamine 
trajectory and high trait aggression were also significantly associated with feelings of 
aggression and hostility. 
Associations for the regular low use methamphetamine trajectory, recurrent weekly 
cannabis use, and gender were attenuated in the adjusted analyses. Risky alcohol use 
and psychosis were not associated with methamphetamine-related aggression and 
hostility. 
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Table 3.3 Prediction model of methamphetamine-related aggression and hostilitya (n=223) 
 n Unadjusted ORs (95% CI) Adjustedb ORs (95% CI) 
Risky simultaneous 
methamphetamine and alcohol usec 
   
  Risky simultaneous use at 1 wave  69 1.46 (0.78, 2.74) 1.45 (0.70, 3.01) 
  Risky simultaneous use at 2-3 waves 44 4.59 (2.17, 9.73)*** 2.74 (1.09, 6.89)* 
Methamphetamine use trajectoryd    
  Regular low use 54 2.62 (1.39, 4.93)** 2.02 (0.92, 4.42) 
  High frequency and increasing use 10 7.78 (1.60, 37.91)* 7.23 (1.27, 41.03)* 
Cannabis usee    
  Weekly use at 1 wave 33 0.95 (0.42, 2.15) 0.70 (0.28, 1.80) 
  Weekly use at 2-3 waves 71 2.60 (1.42, 4.76)** 1.64 (0.80, 3.40) 
Risky alcohol usef    
 Risky use at 1-2 waves 87 1.00 (0.36, 2.75) 0.53 (0.17, 1.68) 
 Risky use at 3-4 waves 115 1.97 (0.74, 5.23) 0.94 (0.30, 2.92) 
Trait aggressiong    
  Moderate 63 1.93 (1.00, 3.75)† 1.57 (0.74, 3.32) 
  High 55 6.70 (3.25, 13.83)*** 5.78 (2.53, 13.20)*** 
Psychosish 12 1.00 (0.31, 3.25) 0.64 (0.16, 2.66) 
Gender (male) 103 2.47 (1.43, 4.27)** 1.38 (0.70, 2.74) 
* p<0.05, ** p<0.01, *** p<0.001, † p=0.051 
a Experienced feelings of aggression or hostility attributed to methamphetamine use at baseline, 12 months, 
or 4.5 years (n=93); b Prediction model using multivariate logistic regression, reporting odds ratios adjusted 
for all other variables in the model; c Risky simultaneous methamphetamine and alcohol use defined as 
consuming alcohol while up on methamphetamine and while coming down from methamphetamine; 
measured at baseline, 12 months, and 30 months; reference category is no risky simultaneous 
methamphetamine and alcohol use at any of the three time points; d Trajectory groups developed using k-
means cluster analysis; reference category is ‘very infrequent use’; e Days of cannabis use in the last month 
measured at baseline, 12 months, and 30 months; weekly cannabis use defined as four or more days of use 
in the last month; reference category is no weekly cannabis use at any of the three waves; f Risky alcohol 
use defined as usually consuming ≥5 standard drinks on days of drinking in the last month; measured at 
baseline, 12 months, 30 months, and 4.5 years; reference category is no risky alcohol use at any of the four 
time points; g Trait aggression measured using the Buss Perry Aggressive Questionnaire for physical 
aggression; categories are low (scores range from 6.4-13.6), moderate (scores range from 14.3-20.0), and 
high (scores range from 27.06-37.9); h Past 12-month psychosis measured using a 7-item brief psychosis 
screener, with scores of ≥3 categorised as potential cases of psychosis. 
Discussion 
Alcohol consumption was a ubiquitous feature of ATS use in this population-based 
sample. Recurrent risky simultaneous alcohol and methamphetamine use (i.e., drinking 
alcohol while intoxicated on methamphetamine and while coming down at 2-3 waves of 
the study) was associated with methamphetamine-related aggression and hostility, 
indicating that risky simultaneous alcohol and methamphetamine use increases the 
likelihood of aggression among young adults. This association was independent of 
patterns of alcohol, methamphetamine, and cannabis use, trait aggression, psychosis, and 
gender. In contrast, there was no association between risky simultaneous alcohol and 
ecstasy use and ecstasy-related aggression and hostility. 
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Alcohol was predominantly consumed before and during ATS use episodes, rather 
than while coming down, which aligns with research from Canada and the United States 
(Barrett, Darredeau, & Pihl, 2006; Barrett et al., 2005; Hopper et al., 2006). However, a 
significant minority did drink while coming down from ATS. The timing of alcohol 
consumption is important as it may reflect motives for combined use. Young adults who 
consume alcohol while coming down may have different motives (e.g., drinking to cope 
with depressive symptoms of coming down) than those who only drink prior to and during 
ATS use. They may also use alcohol as a coping mechanism in other scenarios. Further 
investigation of the timing of alcohol consumption during ATS use, including the 
associated motives, is warranted. 
A likely explanatory mechanism for the association between risky simultaneous 
alcohol and methamphetamine use and methamphetamine-related aggression and 
hostility relates to the physiology of use. Our findings are consistent with evidence 
concerning physiological effects of both methamphetamine and alcohol use on 
aggression, including an observed dose-response relationship (Heinz et al., 2011; 
McKetin, Lubman, et al., 2014). There may be an additive effect of alcohol and 
methamphetamine use on aggression; however, more research examining the rate and 
severity of aggression is required to confirm this. 
The high frequency and increasing methamphetamine use trajectory was also 
associated with methamphetamine-related aggression and hostility. This finding adds to 
previous research linking frequent methamphetamine use and violent behaviour (McKetin, 
Lubman, et al., 2014) by pointing to the possible contribution of persistent patterns of use. 
Further, our findings indicate that trait aggression plays an important role. For males, the 
occurrence of this trait and more intensive substance use patterns appear to explain their 
higher rates of methamphetamine-related aggression and hostility. No association was 
found between psychosis and methamphetamine-related aggression and hostility, which is 
consistent with research involving dependent methamphetamine users (McKetin, Lubman, 
et al., 2014). Lastly, the association with recurrent weekly cannabis use was attenuated in 
the full model, which may reflect overlap in methamphetamine and cannabis use patterns. 
Research should also consider the potential impact of the social-environmental 
context and substance use outcome expectancies. Alcohol and illicit stimulants are 
commonly combined in licensed venues (Pennay et al., 2015) and both environmental 
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characteristics of these settings (Graham et al., 2012; McFadden et al., 2015) and 
outcome expectancies regarding alcohol consumption in these settings (Zinkiewicz et al., 
2016) can increase the risk of violence. However, the social context of use is unlikely to be 
a sufficient explanatory factor, given that ecstasy and methamphetamine use 
overwhelmingly occurs in similar settings for this young adult population. 
The lack of association between ecstasy-related aggression and hostility and 
simultaneous ecstasy and alcohol use, risky drinking, and ecstasy use trajectories is 
consistent with previous evidence (Hoshi et al., 2007; Pirona & Morgan, 2010; Scott et al., 
2013). The marginal association between ecstasy use and aggression, which was 
attenuated in the full model, could be accounted for by the poly-drug use profile of higher-
risk ecstasy users. Only trait aggression was associated with ecstasy-related aggression 
and hostility, which is perhaps not surprising, as expressions of aggression run counter to 
commonly reported subjective effects of ecstasy use (e.g., feelings of empathy and social 
bonding; Baylen & Rosenberg, 2006; Sumnall et al., 2006). 
Implications 
Our study contributes to understandings of the relationship between alcohol use, 
methamphetamine use, and aggression, which have predominantly focused on separate 
relationships for these substances. While high-volume alcohol consumption has previously 
been shown to increase the likelihood of aggressive behaviour among dependent 
methamphetamine users (McKetin, Lubman, et al., 2014), co-use of alcohol and 
methamphetamine has not been explicitly examined. Our findings show a link between 
simultaneous alcohol and methamphetamine use and methamphetamine-related 
aggression and hostility, independent of a number of potential predictors including 
separate patterns of alcohol and methamphetamine use, trait aggression, psychosis, and 
gender. Further, our findings build on previous research indicating that ecstasy does not 
appear to be linked with aggression, showing this is still the case when combined with 
alcohol. 
 The link between alcohol, methamphetamine, and aggression is a concern for both 
public health and law enforcement, particularly given the high prevalence of drinking 
during ATS use in this population-based sample. The interlinking of these issues indicates 
that the policy challenges of ATS and alcohol use by young adults should be approached 
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in an integrated manner. Engagement in risky behaviours in public settings, such as 
NEDs, likely increases the risk of police contact, which may present an important 
opportunity for engaging with this group. Australian police have taken an active role in 
areas of public health related to substance use – such as police diversion for cannabis 
users (Payne, Kwiatkowski, & Wundersitz, 2008) – and there may be greater scope for 
police involvement in provision of harm reduction resources, including drug and alcohol 
service referrals. However, harm reduction resources should reflect normative patterns of 
use. While our findings show that simultaneous alcohol and ATS use is prevalent among 
young adult ATS users, there is currently a lack of harm reduction resources specifically 
targeting this issue. 
Limitations 
Study limitations should be acknowledged. Firstly, the accuracy of self-report can be 
impacted by concerns around stigma and illegality of behaviour. However, this is likely 
mitigated in a longitudinal study with high participant retention. Secondly, we cannot 
ascertain whether experiences of subjective feelings of aggression or hostility from 
methamphetamine or ecstasy use occurred during occasions of combined alcohol and 
ATS use or during episodes in which alcohol was not consumed. However, simultaneous 
use of alcohol with ecstasy and methamphetamine was very common among our sample. 
Thirdly, our measures of ATS-related feelings of aggression and hostility do not 
necessarily correspond to incidents of aggressive behaviour. Forthcoming analyses from 
this study will examine such incidents. Fourthly, the cluster analytic method used may 
potentially have resulted in higher rates of trajectory misclassification compared with other 
analytic methods. Fifthly, ATS users in this study were drawn from a population sample of 
predominantly recreational users. Consequently, our findings may differ from samples of 
more problematic ATS users. Lastly, while we adjusted for trait aggression, psychosis, and 
gender, our results could potentially be explained by confounding factors not examined in 
this study, including factors relating to the social-environmental setting and substance use 
outcome expectancies. Further, we had limited capacity to examine use of other 
substances (e.g., cocaine) due to the low frequency of use in this sample. 
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Conclusion 
Drinking is a ubiquitous feature of ecstasy and methamphetamine use in this population of 
Australian young adult ATS users. Combined alcohol and ATS use is an emerging area of 
concern for public health and law enforcement and has been linked with increased harms 
compared to the separate use of these substances. This study adds to the growing 
literature, with our findings indicating a link between risky simultaneous alcohol and 
methamphetamine use and methamphetamine-related aggression and hostility, 
independent of patterns of alcohol, methamphetamine, and cannabis use, trait aggression, 
psychosis, and gender. The interlinking of issues of drinking, methamphetamine use, and 
aggression highlights that the policy challenges of ATS and alcohol use by young adults 
may need to be approached collaboratively by both public health and law enforcement. 
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Chapter 4 – Predictors of aggressive behaviour while under the 
influence of illicit drugs among young methamphetamine users 
4.1 Background 
The findings of chapter 3 align with the existing literature regarding ATS use and 
aggression (Tomlinson et al., 2016), suggesting that use of methamphetamine – but not 
ecstasy – is associated with aggression. Additionally, these findings suggest that recurrent 
patterns of simultaneous alcohol and methamphetamine use may contribute to aggression 
among methamphetamine users. However, chapter 3 examined methamphetamine-
attributed feelings of aggression or hostility, which may not necessarily correspond with 
incidents of aggressive behaviour. 
This next study (“Predictors of aggressive behaviour while under the influence of 
illicit drugs among young adult methamphetamine users”4) extends these findings by 
examining predictors of aggressive behaviour while under the influence of illicit drugs, 
focusing on young adult methamphetamine users. Specifically, the study examines 
whether methamphetamine-attributed subjective feelings of aggression or hostility mediate 
the relationship between methamphetamine use and acts of aggression. 
 
 
 
 
 
 
 
                                            
4 Manuscript currently under review with Substance Use & Misuse. See Appendix A for a breakdown of 
author contributions. 
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4.2 Predictors of aggressive behaviour while under the influence of illicit 
drugs among young adult methamphetamine users 
Abstract 
Background: While methamphetamine is often combined with alcohol, little is known 
about the potential impact of their co-use on aggression. This study examines factors 
associated with acts of verbal and physical aggression under the influence of illicit drugs 
among young adult methamphetamine users. Method: Data from a population-based 
sample of Australian young adult methamphetamine users (n=181) collected in 2010 was 
analysed. Prediction models of verbal and physical aggression under the influence of illicit 
drugs were developed using penalized maximum likelihood logistic regression. Results: 
One quarter (25.4%) of methamphetamine users had engaged in verbal or physical 
aggression under the influence of illicit drugs in the last 12 months. In the prediction 
models, recurrent feelings of aggression or hostility from methamphetamine use (≥3 times 
in the last 12 months) were associated with verbal (Adjusted Odds Ratio [AOR] 4.56, 95% 
Confidence Interval [CI] 1.37, 15.29) and physical aggression (AOR 7.72, 95% CI 1.31, 
45.33). High trait aggression (AOR 5.27, 95% CI 1.41, 19.73) was also associated with 
physical – but not verbal – aggression. These associations were independent of 
methamphetamine-related feelings of paranoia, combined alcohol and methamphetamine 
use, ecstasy, cocaine, and cannabis use, heavy episodic drinking, and gender. 
Conclusions: These findings indicate a link between methamphetamine-related 
subjective feelings of aggression or hostility and self-reported incidents of verbal and 
physical aggression under the influence of illicit drugs. The relationship between 
methamphetamine use and aggressive behaviour needs greater consideration in the 
design and evaluation of public health and law enforcement responses to aggression, 
particularly in nightlife settings. 
Introduction 
The relationship between substance use and aggression is complex and multifaceted, 
influenced by a range of factors from physiological and individual differences to the socio-
environmental context of use (Tomlinson et al., 2016). While many individuals who use 
alcohol and other drugs do not engage in aggressive behaviour, evidence suggests that 
use of particular substances may increase the risk of aggression (Boles & Miotto, 2003; 
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Tomlinson et al., 2016). Two such substances are alcohol and methamphetamine, which 
have both been linked with aggressive behaviour (Boles & Miotto, 2003; Tomlinson et al., 
2016). However, while research indicates that alcohol is often consumed by 
methamphetamine users, including during episodes of methamphetamine use (Kirkpatrick, 
Gunderson, Levin, et al., 2012; Leslie, Smirnov, et al., 2017), there is little research 
examining the potential impact of their combined use on aggressive behaviour (McKetin, 
Lubman, et al., 2014). 
Alcohol, methamphetamine, and aggression 
The exact mechanisms underlying the relationships between aggression and alcohol and 
methamphetamine use are unclear. Research suggests that both substances have a 
dose-response effect on aggression that is physiologically based (McKetin, Lubman, et al., 
2014; Tomlinson et al., 2016). Each substance has been shown to affect cognitive 
functioning (increasing the likelihood that environmental stimuli will be perceived as 
threatening; Attwood & Munafo, 2014; Homer et al., 2008), impulsivity regulation, and 
responses to perceived threats (Heinz et al., 2011; Panenka et al., 2013; Scott et al., 
2007). While scarce, the available research examining the impact of combined alcohol and 
methamphetamine use on aggression suggests that their co-use may have a synergistic 
effect on aggression. An American study found that greater past-year stimulant use (e.g., 
amphetamines, cocaine) among men – but not women – increased alcohol-related 
aggression among a sample of healthy social drinkers (Giancola & Parrott, 2005). A recent 
Australian study of methamphetamine users recruited from community-based drug 
treatment and outreach services found that alcohol consumption appeared to moderate 
the association between methamphetamine use and violence, whereby the concurrent 
heavy use of alcohol with methamphetamine increased the likelihood of aggressive 
behaviour, compared with their separate use (McKetin, Lubman, et al., 2014). Additionally, 
our previous research with young adult amphetamine-type stimulant (ATS; i.e., ecstasy 
[MDMA] and methamphetamine) users indicates that risky patterns of alcohol consumption 
(involving extended periods of drinking) during methamphetamine use episodes are 
associated with self-reported feelings of aggression or hostility attributed by the individual 
to their methamphetamine use (Leslie, Smirnov, et al., 2017). This association was 
independent of separate patterns of alcohol and methamphetamine consumption, gender, 
and trait aggression. 
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Other illicit drugs commonly used by methamphetamine users and 
associations with aggression 
Poly-drug use is common among methamphetamine users, with users consuming a range 
of other licit and illicit substances including alcohol (as discussed above), cannabis, 
ecstasy, and cocaine (Degenhardt & Topp, 2003; Herbeck et al., 2013). Cannabis, 
ecstasy, and cocaine use have each been linked with increasing or reducing aggression to 
varying degrees. While research suggests that cannabis intoxication may decrease or 
protect against aggressive behaviour (De Sousa Fernandes Perna, Theunissen, Kuypers, 
Toennes, & Ramaekers, 2016), there is some evidence to suggest that frequent or heavy 
cannabis use may be associated with aggression (Mercado-Crespo & Mbah, 2013; 
Reingle, Staras, Jennings, Branchini, & Maldonado-Molina, 2012). Additionally, a number 
of studies have reported increased anger and aggression during cannabis withdrawal 
(Budney, Moore, Vandrey, & Hughes, 2003; Lee et al., 2014). Similarly, there is mixed 
evidence regarding an association between ecstasy (MDMA) use and aggression. 
Preclinical studies have shown MDMA to cause a dose-dependent reduction in aggression 
(Kirilly et al., 2006; Machalova et al., 2012). Reductions in self-reported aggression during 
ecstasy intoxication have also been reported in human studies (Curran et al., 2004). In 
contrast, ecstasy use has been linked with increased aggression 3-4 days post-
consumption (Hoshi et al., 2006); however, this association may be confounded by sleep 
factors (e.g., hours and quality of sleep; Pirona & Morgan, 2010; Scott et al., 2013). Lastly, 
cocaine use has been linked with intimate partner violence and criminal behaviour (Boles 
& Miotto, 2003; Tomlinson et al., 2016). However, evidence suggests that the association 
between cocaine use and aggressive behaviour may be mediated by a number of 
personality factors (e.g., sensation seeking, impulsivity, and antisocial personality disorder; 
Tomlinson et al., 2016). 
Examining aggression among substance users 
There are many barriers and challenges to examining the relationship between substance 
use and aggression, which are reflected in the existing literature. Because experimental 
research involving humans is ethically problematic, a majority of studies examining the 
potential physiological effects of substance use on aggression are animal-based (Boles & 
Miotto, 2003; Tomlinson et al., 2016). Human studies of substance use and aggression 
are predominantly laboratory-based (using proxy-measures of aggression) or 
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observational (Tomlinson et al., 2016). These observational studies generally examine the 
association between substance use and prior episodes of aggressive behaviour, which 
may or may not have occurred while under the influence of illicit drugs (Pennay et al., 
2017; Schnitzer et al., 2010). 
Current study 
This study examines predictors of self-reported acts of verbal and physical aggression 
occurring under the influence of illicit drugs in a population-based sample of Australian 
young adult methamphetamine users. Specifically, we examine the possible effects of 
feelings of aggression or hostility and paranoia related to methamphetamine use and 
combined alcohol and methamphetamine use on verbal and physical aggression while 
under the influence of illicit drugs, adjusting for separate patterns of methamphetamine 
and alcohol use, ecstasy, cocaine, and cannabis use, trait aggression, and gender. 
Method 
Participants5 
Data for the current study are drawn from the 12-month follow-up face-to-face interview of 
the Natural History Study of Drug Use (NHSDU; for a description of the study, see chapter 
1, section 1.3), which was conducted in 2010. The 12-month follow-up was completed by 
315 participants (89.5% of the baseline sample). As the current study focuses on 
methamphetamine use, a subsample of methamphetamine users (i.e., reported lifetime 
use of methamphetamine at the 12-month follow-up; n=227) were selected for analysis. 
From this subset, 46 cases (20.3%) were excluded due to missing data, resulting in a final 
sample of 181 methamphetamine users. In comparison to the current sample, the 
                                            
5 To reduce repetition throughout the chapters, the initial paragraph of this section has been moved to this 
footnote: “The Natural History Study of Drug Use (NHSDU) is a prospective study of drug use in a 
population-based sample of young adult amphetamine-type stimulant (ATS; i.e., ecstasy [MDMA] and 
methamphetamine) users in South-East Queensland, Australia. To recruit participants, a one page drug use 
screening questionnaire was mailed to 12,079 young adults (aged 19-23 years) randomly selected from the 
Brisbane and Gold Coast electoral rolls, with a response rate of 49.9%. A sampling frame was developed 
from this screening data, from which an ATS-user group (had used ecstasy or methamphetamine ≥3 times 
within the last 12 months; n=352) was recruited. This method is described in more detail elsewhere (Smirnov 
et al., 2014). Ethical approval was provided by The University of Queensland Behavioural and Social 
Sciences Ethical Review Committee”. 
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excluded participants did not differ significantly by gender (𝜒𝜒2=0.41, ns), employment 
status at baseline (𝜒𝜒2=2.00, ns), or last month ecstasy (excluded participants: 42.9%; 
current sample: 48.3%; 𝜒𝜒2=1.05, ns), cocaine (excluded participants: 8.4%; current 
sample: 12.2%; 𝜒𝜒2=1.37, ns), or cannabis use (excluded participants: 46.4%; current 
sample: 53.3%; 𝜒𝜒2=1.66, ns) at baseline. Excluded participants were slightly younger than 
the current sample (current sample: mean=20.96 years, 95% CI 20.78, 21.15; excluded 
participants: mean=20.71 years, 95% CI 20.55, 20.87; t=1.99, p<0.05), which may reflect 
the higher average age of initiation of methamphetamine compared to ecstasy in Australia 
(Australian Institute of Health and Welfare, 2014b). 
Measures 
Aggressive behaviour while under the influence of illicit drugs (outcome). As part of 
a broader set of questions assessing risky behaviour, participants were asked: 
• In the last 12 months, did you verbally abuse someone while under the influence of 
illicit drugs? 
• In the last 12 months, did you physically abuse someone while under the influence 
of illicit drugs? 
These questions were drawn from the Australian National Drug Strategy Household 
Survey (Australian Institute of Health and Welfare, 2014b). Two binary variables were 
created to measure aggressive behaviour while under the influence of any illicit drugs: 
• Variable 1 – Verbal aggression: did not verbally or physically abuse someone while 
under the influence of illicit drugs in the last 12 months vs. verbally abused 
someone while under the influence of illicit drugs (but did not engage in physical 
aggression); 
• Variable 2 – Physical aggression: did not verbally or physically abuse someone 
while under the influence of illicit drugs in the last 12 months vs. physically abused 
someone while under the influence of illicit drugs (with or without verbal 
aggression). 
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Methamphetamine use. A categorical variable was created to measure 
methamphetamine use in the last 12 months (i.e., (1) no methamphetamine use in the last 
12 months; (2) <monthly use; and (3) ≥monthly use). 
Other illicit stimulant use. Binary variables were created to measure ecstasy and 
cocaine use in the last 12 months (i.e., no use in the last 12 months vs. used in the last 12 
months). 
Cannabis use. A binary variable was used to measure frequency of cannabis use in the 
last 12 months (i.e., less than daily/almost daily use vs. daily/almost daily use). The 
threshold of daily/almost daily use was chosen as research suggests that frequent, rather 
than moderate, cannabis use may be associated with aggression (Tomlinson et al., 2016). 
Heavy episodic drinking. Participants reported the number of standard drinks (defined as 
any drink containing 10 grams of alcohol; National Health and Medical Research Council, 
2009) they usually consumed on days of drinking in the last 31 days. To help participants 
answer this question, a chart displaying the number of standard drinks in a range of 
beverage types (e.g., beer, wine, and spirits) and sizes was provided. From this data, a 
categorical variable was created to measure heavy episodic drinking. The standard 
threshold of >4 standard drinks (National Health and Medical Research Council, 2009) 
was used to identify participants who usually engaged in heavy episodic drinking. Due to 
the high numbers of participants drinking at very high levels an additional category of 
‘intensive’ heavy episodic drinking was created, using a threshold of ≥10 standard drinks. 
This threshold has been used in other studies to categorise extreme or intensive heavy 
drinking (Fairlie et al., 2015; Patrick et al., 2016). The final categories were: (1) usually 
consumed ≤4 standard drinks on days of drinking in the last month, (2) usually consumed 
>4 but <10 standard drinks on days of drinking, and (3) usually consumed ≥10 standard 
drinks on days of drinking. 
Combined alcohol and methamphetamine use. The timing of alcohol consumption 
during methamphetamine use episodes in the last 12 months was measured (i.e., did not 
usually drink when using methamphetamine; usually drank only while coming up on 
methamphetamine; usually drank only while coming down; and usually drank both while 
coming up and while coming down). We created a binary variable, in which consuming 
alcohol both while coming up and while coming down represented risky alcohol 
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consumption (i.e., extended periods of drinking) during methamphetamine use episodes 
(i.e., did not usually drink while coming up and while coming down from methamphetamine 
vs. usually drank while coming up and while coming down). 
Subjective effects of methamphetamine use: Aggression or hostility and paranoia. 
As part of a broader set of questions assessing methamphetamine’s subjective effects, 
participants reported whether they had experienced feelings of (a) aggression or hostility 
and (b) paranoia from using methamphetamine in the last 12 months. Dichotomous 
variables were created for methamphetamine-related aggression or hostility and paranoia, 
using a threshold of ≥3 occasions in the last 12 months (i.e., experienced subjective effect 
<3 times in the last 12 months vs. experienced subjective effect ≥3 times in the last 12 
months). This threshold was used to capture participants who recurrently experienced 
these subjective effects. 
Trait aggression. The Young Adult Self Report (YASR) Aggressive Behaviour subscale 
was used to measure trait aggression (Achenbach, 1997). The YASR was designed to 
assess emotional and behavioural problems among 18- to 30-year-olds and has been 
shown to have good reliability and validity (Cronbach’s Alpha 0.63-0.89; Steinhausen & 
Metzke, 2004). Participants were presented with 12 statements and asked to select the 
response that best described themselves over the past 6 months. These 12 items were 
then summed to produce a cumulative score for each participant and a dichotomous 
variable was created, with the upper quartile of scores used to create the cut-off for high 
trait aggression (i.e., low/moderate trait aggression [score 12-18] vs. high trait aggression 
[score 19-28]). 
Analysis 
Two prediction models of aggressive behaviour while under the influence of illicit drugs 
were developed using penalized maximum likelihood logistic regression (Firth, 1993), 
reporting unadjusted and adjusted odds ratios (ORs). Penalized maximum likelihood 
logistic regression has been shown to be an appropriate approach for data with rare 
events, as it reduces small-sample bias in maximum likelihood estimates (Leitgöb, 2013). 
The models examine potential predictors of (1) verbally aggressive and (2) physically 
aggressive behaviour, including methamphetamine-related feelings of aggression or 
hostility and paranoia, combined alcohol and methamphetamine use, methamphetamine 
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use patterns, ecstasy, cocaine, and cannabis use, heavy episodic drinking, trait 
aggression, and gender. We tested for collinearity between all predictor variables included 
in the models and all individual variance inflation factors were within an acceptable range 
(see Table C4, Appendix C). Data were analysed using Stata/SE Version 14.0. 
Results 
Sample characteristics 
Characteristics of the sample are presented in Table 4.1. Participants had a mean age of 
21 years at baseline (standard deviation=1.26 years), just over half were female (51.9%), 
and a majority (84.5%) had completed high school. At the 12-month follow-up, 73.5% of 
participants had completed or were currently enrolled in tertiary education and a majority 
were employed in either part- (34.8%) or full-time work (52.5%). 
 One quarter (25.4%) of participants reported engaging in aggressive behaviour 
towards someone else while under the influence of illicit drugs in the last 12 months. 
Aggressive behaviour among these participants was predominantly verbal, with 95.7% 
reporting verbally aggressive behaviour and 26.1% reporting physically aggressive 
behaviour. The majority (83.3%) of participants who reported engaging in physically 
aggressive acts also reported engaging in verbal aggression. 
Table 4.1 Sample characteristics (n=181) 
 n (%) 
Age at baseline  
  Mean (Standard Deviation) 20.96 years (1.26 years) 
  Range 19-23 years 
Gender  
  Female 94 (51.9) 
  Male 87 (48.1) 
Secondary educationa  
  Completed high school 153 (84.5) 
Tertiary educationab  
  Completed or currently enrolled in tertiary education 133 (73.5) 
Employment status at 12-month follow-up  
   Unemployed 23 (12.7) 
   Employed part-time 63 (34.8) 
   Employed full-time 95 (52.5) 
Aggressive behaviour while under the influence of illicit 
drugs 
 
   Engaged in verbally or physically aggressive behaviour while   
   under the influence of illicit drugs 
 
46 (25.4) 
a Measured at baseline and 12 months; b Tertiary education refers to university, Technical and Further 
Education (TAFE), and trade qualifications.  
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Predictors of aggressive behaviour while under the influence of illicit drugs 
Verbal aggression 
Table 4.2 presents the unadjusted and adjusted results for the penalized maximum 
likelihood logistic regression model of verbal aggression occurring while under the 
influence of illicit drugs, reporting ORs and 95% confidence intervals (CIs). In regard to 
subjective effects of methamphetamine use, recurrently experiencing feelings of 
aggression or hostility (i.e., ≥3 times in the last 12 months) was associated with verbal 
aggression while under the influence of illicit drugs in both unadjusted (OR 11.07, 95% CI 
3.88, 31.57) and adjusted analyses (Adjusted OR [AOR] 4.56, 95% CI 1.37, 15.29). In 
contrast, while recurrently experiencing feelings of paranoia from methamphetamine use 
was associated with verbal aggression in unadjusted analyses (OR 4.03, 95% CI 1.55, 
10.52), feelings of paranoia were not significantly associated with verbal aggression in the 
adjusted model.  
Combined alcohol and methamphetamine use (i.e., usually consuming alcohol while 
coming up and while coming down from methamphetamine) was significantly associated 
with verbal aggression in unadjusted analyses (OR 3.39, 95% CI 1.57, 7.31). However, 
this association was marginally non-significant in the adjusted model (AOR 2.67, 95% CI 
0.91, 7.81, p=0.074). Both <monthly (OR 3.16, 95% CI 1.22, 8.15) and ≥monthly 
methamphetamine use (OR 5.39, 95% CI 1.93, 15.04) were significantly associated with 
verbal aggression, compared to participants who had not used methamphetamine in the 
last 12 months, in unadjusted – but not adjusted – analyses. 
High trait aggression was associated with verbal aggression in unadjusted analysis 
(OR 2.48, 95% CI 1.11, 5.51); however, it was not significantly associated with verbal 
aggression in the adjusted model. A marginally non-significant association was found 
between verbal aggression and gender in unadjusted analyses (OR 2.11, 95% CI 0.99, 
4.51, p=0.054). No significant association was found between gender and verbal 
aggression in the adjusted model. Lastly, no associations were found between verbally 
aggressive behaviour under the influence of illicit drugs and ecstasy use, cocaine use, 
daily/almost daily cannabis use, or heavy episodic drinking in either unadjusted or 
adjusted analyses. 
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Table 4.2 Prediction model of verbally aggressive behaviour while under the influence of 
illicit drugs – reporting unadjusted and adjusteda associations (n=169) 
  
n (%) 
Unadjusted Odds Ratios 
(95% Confidence 
Interval) 
Adjusted Odds Ratios 
(95% Confidence 
Interval) 
Subjective effects of 
methamphetamine useb 
   
  Experienced feelings of  
  aggression or hostility ≥3 times in  
  the last 12 months 
 
 
18 (10.7) 
 
 
11.07 (3.88, 31.57)*** 
 
 
4.56 (1.37, 15.29)* 
  Experienced feelings of paranoia  
  ≥3 times in the last 12 months 
 
20 (11.8) 
 
4.03 (1.55, 10.52)** 
 
1.76 (0.50, 6.12) 
Combined alcohol and 
methamphetamine usec 
   
  Usually consumed alcohol while  
  coming up and while coming  
  down from methamphetamine 
 
 
64 (37.9) 
 
 
3.39 (1.57, 7.31)** 
 
 
2.67 (0.91, 7.81)† 
Methamphetamine use in the last 
12 monthsd 
   
  <Monthly use 60 (35.5) 3.16 (1.22, 8.15)* 1.16 (0.33, 4.15) 
  ≥Monthly use 33 (19.5) 5.39 (1.93, 15.04)** 2.14 (0.57, 8.02) 
Other drug use in the last 12 
months 
   
  Used ecstasy in the last 12  
  monthsd 
 
131 (77.5) 
 
2.30 (0.80, 6.67) 
 
1.82 (0.50, 6.58) 
  Used cocaine in the last 12  
  monthsd 
 
87 (51.5) 
 
0.93 (0.44, 1.95) 
 
0.49 (0.19, 1.27) 
  Daily or almost daily cannabis  
  use in the last 12 monthse 
 
21 (12.4) 
 
2.29 (0.86, 6.05) 
 
1.88 (0.52, 6.77) 
Heavy episodic drinking in the 
last monthf 
   
  Usually consumed >4 but <10  
  standard drinks on days of  
  drinking 
 
 
58 (34.3) 
 
 
0.88 (0.33, 2.36) 
 
 
0.51 (0.17, 1.57) 
  Usually consumed ≥10 standard  
  drinks on days of drinking 
 
59 (34.9) 
 
1.74 (0.70, 4.28) 
 
0.64 (0.22, 1.84) 
High trait aggressiong 40 (23.7) 2.48 (1.11, 5.51)* 1.96 (0.78, 4.89) 
Gender (male)h 79 (46.8) 2.11 (0.99, 4.51)†† 1.66 (0.69, 4.03) 
* p<0.05, ** p<0.01, *** p<0.001, † p=0.074, †† p=0.054 
a Prediction model using penalized maximum likelihood logistic regression, reporting odds ratios adjusted for 
all other variables in the model; the outcome categories are: (1) no aggressive behaviour while under the 
influence of illicit drugs in the last 12 months (reference category; n=135); and (2) verbal aggression (without 
physical aggression) while under the influence of illicit drugs (n=34); b Reference category is ‘did not 
experience effect more than twice in last 12 months’ (aggression or hostility: n=151; paranoia: n=149); c 
Reference category is ‘did not usually consume alcohol while coming up and while coming down from 
methamphetamine’ (n=105); d Reference category is ‘no use in the last 12 months’ (methamphetamine: 
n=76; ecstasy: n=38; cocaine: n=82); e Reference category is ‘Less than daily/almost daily use in the last 12 
months’ (n=148); f Reference category is ‘usually consumed ≤4 standard drinks on days of drinking in the 
last month’ (n=52); g Measured using the Young Adult Self Report (YASR) Aggressive Behaviours scale; 
high trait aggression defined as a score of ≥19 (upper quartile of scores); reference category is low/moderate 
trait aggression (score 12-18; n=129); h Reference category is female (n=90). 
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Physical aggression 
Table 4.3 presents the unadjusted and adjusted results for the penalized maximum 
likelihood logistic regression model of physical aggression occurring while under the 
influence of illicit drugs, reporting ORs and 95% CIs. Similarly to the first model, recurrent 
methamphetamine-related feelings of aggression or hostility were significantly associated 
with physical aggression in both unadjusted (OR 14.61, 95% CI 3.78, 56.54) and adjusted 
analyses (AOR 7.72, 95% CI 1.31, 45.33). While recurrent methamphetamine-related 
feelings of paranoia were associated with physical aggression in unadjusted analyses (OR 
3.99, 95% CI 1.02, 15.64), this association was not significant in the adjusted model. Trait 
aggression was the only other significant predictor of physical aggression while under the 
influence of illicit drugs. This association was significant in both unadjusted (OR 7.45, 95% 
CI 2.21-25.16) and adjusted analyses (AOR 5.27, 95% CI 1.41, 18.73). No significant 
associations were found between physical aggression and combined alcohol and 
methamphetamine use, <monthly or ≥monthly methamphetamine use, ecstasy use, 
cocaine use, daily/almost daily cannabis use, heavy episodic drinking, or gender in either 
unadjusted or adjusted analyses. 
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Table 4.3 Prediction model of physically aggressive behaviour while under the influence of 
illicit drugs – reporting unadjusted and adjusteda associations (n=147) 
  
n (%) 
Unadjusted Odds Ratios 
(95% Confidence 
Interval) 
Adjusted Odds Ratios 
(95% Confidence 
Interval) 
Subjective effects of 
methamphetamine useb 
   
  Experienced feelings of  
  aggression or hostility ≥3 times in  
  the last 12 months 
 
 
11 (7.5) 
 
 
14.61 (3.78, 56.54)*** 
 
 
7.72 (1.31, 45.33)* 
  Experienced feelings of paranoia  
  ≥3 times in the last 12 months 
 
14 (9.5) 
 
3.99 (1.02, 15.64)* 
 
1.25 (0.19, 8.33) 
Combined alcohol and 
methamphetamine usec 
   
  Usually consumed alcohol while  
  coming up and while coming  
  down from methamphetamine 
 
 
47 (32.0) 
 
 
1.13 (0.34, 3.73) 
 
 
0.78 (0.14, 4.24) 
Methamphetamine use in the last 
12 monthsd 
   
  <Monthly use 50 (34.0) 1.87 (0.51, 6.86) 0.84 (0.14, 4.86) 
  ≥Monthly use 24 (16.3) 2.51 (0.57, 11.03) 0.55 (0.06, 5.04) 
Other drug use in the last 12 
months 
   
  Used ecstasy in the last 12  
  monthsd 
 
112 (76.2) 
 
2.61 (0.46, 14.92) 
 
2.97 (0.40, 21.88) 
  Used cocaine in the last 12  
  monthsd 
 
76 (51.7) 
 
0.93 (0.30, 2.90) 
 
1.34 (0.31, 5.87) 
  Daily or almost daily cannabis  
  use in the last 12 monthse 
 
16 (10.9) 
 
2.00 (0.45, 8.79) 
 
1.15 (0.20, 6.62) 
Heavy episodic drinking in the 
last monthf 
   
  Usually consumed >4 but <10  
  standard drinks on days of  
  drinking 
 
 
54 (36.7) 
 
 
3.22 (0.51, 20.51) 
 
 
1.94 (0.27, 14.06) 
  Usually consumed ≥10 standard  
  drinks on days of drinking 
 
49 (33.3) 
 
4.33 (0.70, 26.86) 
 
1.25 (0.17, 9.26) 
High trait aggressiong 35 (23.8) 7.45 (2.21, 25.16)** 5.27 (1.41, 19.73)* 
Gender (male)h 66 (44.9) 2.50 (0.76, 8.24) 2.48 (0.65, 9.43) 
* p<0.05, ** p<0.01, *** p<0.001 
a Prediction model using penalized maximum likelihood logistic regression, reporting odds ratios adjusted for 
all other variables in the model; the outcome categories are: (1) no aggressive behaviour while under the 
influence of illicit drugs in the last 12 months (reference category; n=135); and (2) physical aggression (with 
or without verbal aggression) while under the influence of illicit drugs (n=12); b Reference category is ‘did not 
experience effect more than twice in last 12 months’ (aggression or hostility: n=136; paranoia: n=133); c 
Reference category is ‘did not usually consume alcohol while coming up and while coming down from 
methamphetamine’ (n=100); d Reference category is ‘no use in the last 12 months’ (methamphetamine: 
n=73; ecstasy: n=35; cocaine: n=71); e Reference category is ‘Less than daily/almost daily use in the last 12 
months’ (n=131); f Reference category is ‘usually consumed ≤4 standard drinks on days of drinking in the 
last month’ (n=44); g Measured using the Young Adult Self Report (YASR) Aggressive Behaviours scale; 
high trait aggression defined as a score of ≥19 (upper quartile of scores); reference category is low/moderate 
trait aggression (score 12-18; n=112); h Reference category is female (n=81). 
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Discussion 
One quarter (25.4%) of young adult methamphetamine users in this population-based 
sample reported engaging in verbally or physically aggressive behaviour while under the 
influence of illicit drugs in the last 12 months. Our findings are indicative of a link between 
subjective responses to methamphetamine use and aggressive behaviour. Repeatedly 
experiencing feelings of aggression or hostility (≥3 times in the last 12 months) from using 
methamphetamine was associated with acts of both verbal and physical aggression. This 
association was independent of methamphetamine-related paranoia, combined alcohol 
and methamphetamine use, methamphetamine use patterns, ecstasy, cocaine, and 
cannabis use, heavy episodic drinking, trait aggression, and gender. No associations were 
found between aggressive behaviour under the influence of illicit drugs and use of ecstasy, 
cocaine, or cannabis, or heavy episodic drinking. 
 The association between methamphetamine use and aggressive behaviour aligns 
with previous research, which has shown a physiological effect of methamphetamine use 
that appears to be dose-responsive (McKetin, Lubman, et al., 2014; Tomlinson et al., 
2016). Our findings build on this research, suggesting that subjective feelings of 
aggression or hostility may be a mediator between methamphetamine consumption and 
subsequent acts of aggression. It is possible that subjective feelings may reflect outcome 
expectancies around methamphetamine use and, consequently, are shaped by the effects 
individuals anticipate they will experience as much as the pharmacological aspects of the 
drug. However, our previous research with this cohort suggests the physiological effects of 
methamphetamine play a role in this relationship, with frequent methamphetamine use 
associated with subjective effects of aggression or hostility (Leslie, Smirnov, et al., 2017). 
Taken together with our current findings, this suggests that those who use 
methamphetamine frequently may be more likely to experience subjective effects of 
aggression or hostility from methamphetamine use and to consequently engage in acts of 
both verbal and physical aggression. 
 The combined use of alcohol and methamphetamine may indirectly contribute to the 
occurrence of aggressive acts among young adult methamphetamine users by increasing 
the likelihood of subjective feelings of aggression or hostility during methamphetamine 
use. Previous research with this cohort has shown an association between risky drinking 
patterns during episodes of methamphetamine use and subjective effects of aggression or 
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hostility (Leslie, Smirnov, et al., 2017). Young adults who engage in extended episodes of 
alcohol consumption (i.e., drinking while intoxicated and while coming down from 
methamphetamine) may consume large quantities of alcohol, as methamphetamine may 
reduce feelings of alcohol intoxication (Kirkpatrick, Gunderson, Levin, et al., 2012). 
However, while heavy episodic drinking has been shown to be associated with aggression 
(Exum, 2006; Tomlinson et al., 2016), no association was found between heavy episodic 
drinking and aggressive behaviour while under the influence of illicit drugs in this study. 
This raises the possibility that there may be something specific about the co-use of alcohol 
and methamphetamine that increases aggressive behaviour. This proposition is consistent 
with prior research indicating that the co-use of alcohol and cocaine may have a 
synergistic effect on aggression (Macdonald et al., 2008; Zhao et al., 2015). However, 
further research is needed examining the association between combined alcohol and 
methamphetamine use and aggression, particularly focusing on rates and severity of 
aggressive behaviour. This research should also aim to strengthen the evidence base by 
linking self-report to police and health data. 
 No associations were found between ecstasy, cocaine, or cannabis use and 
aggressive behaviour while under the influence of illicit drugs in unadjusted or adjusted 
analyses. For ecstasy and cannabis, this aligns with research that indicates that acute 
intoxication decreases aggression (Curran et al., 2004; De Sousa Fernandes Perna et al., 
2016). The lack of association between cocaine use and aggressive behaviour may reflect 
the relatively infrequent use of cocaine among this sample. 
 Unsurprisingly, high trait aggression was associated with physically aggressive 
behaviour while under the influence of illicit drugs. Interestingly, however, a similar 
association was not found for verbal aggression. This suggests that individuals 
predisposed to respond aggressively in particular situations are also more likely to engage 
in physically – but not verbally – aggressive behaviour while under the influence of illicit 
drugs. 
Implications 
This study extends understandings of the relationship between methamphetamine use and 
aggression by examining self-reported incidents of aggressive behaviour occurring under 
the influence of illicit drugs in a population-based sample of young adult 
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methamphetamine users. Our findings strengthen the proposition that methamphetamine 
use contributes to acts of aggression and indicate that the co-use of alcohol may play a 
role in this relationship. Considering the relatively high rates of aggressive behaviour while 
under the influence of illicit drugs observed among this population-based sample, the 
association between methamphetamine use and aggressive behaviour is an important 
issue for both public health and law enforcement. 
 Methamphetamine use and its co-use with alcohol often occurs in licensed venues 
in nightlife entertainment districts (Pennay et al., 2015), where environmental 
characteristics (e.g., overcrowding and poor ventilation) and alcohol use outcome 
expectancies have been shown to increase the risk of aggressive behaviour (Graham et 
al., 2012; McFadden et al., 2015; Zinkiewicz et al., 2016). However, current policy 
responses to aggressive behaviour in nightlife entertainment districts in Australia, such as 
lock-out laws (Mazerolle, White, Ransley, & Ferguson, 2012) and Safe Night Precincts 
(Queensland Government, 2014), have largely centred – for good reason – around 
alcohol. Limited attention has been given to illicit drugs, with little to no differentiation 
made between different illicit drugs and their impact on aggressive behaviour. The link 
between methamphetamine use and aggression and the role of alcohol use in this 
relationship needs to be better considered in designing and evaluating policy. 
Limitations 
Limitations of this study should be acknowledged. Firstly, while acts of aggression were 
not uncommon among our sample, they were predominantly verbal, with only a relatively 
small number of cases of physical aggression. This may have limited the precision of 
relevant estimates. Secondly, as participants reported on aggressive acts that occurred 
under the influence of any illicit drugs, we are not able to attribute these acts exclusively to 
methamphetamine use. However, we did adjust for ecstasy, cocaine, and cannabis use. 
Thirdly, as our measure of heavy episodic drinking captured usual drinking patterns in the 
last month, it is possible that some ATS users classified as not usually engaging in last-
month heavy episodic drinking may have engaged in occasions of heavy episodic drinking 
within the last 12 months. Fourthly, although we adjusted for trait aggression and gender, 
our results could potentially be explained by confounding factors not examined in this 
study, including substance use outcome expectancies, social functioning, and social 
environmental influences (e.g., prior exposure to trauma or adversity). Lastly, 
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methamphetamine users in our sample are predominantly recreational users and, 
consequently, our findings may differ from studies of heavier users. 
Conclusion 
While not all methamphetamine users exhibit aggression, methamphetamine use appears 
to increase the risk of aggressive behaviour. Our study adds to the literature by indicating 
that feelings of aggression or hostility experienced during episodes of methamphetamine 
use may lead to involvement in acts of both verbal and physical aggression. Further, risky 
patterns of alcohol consumption during episodes of methamphetamine use (i.e., drinking 
while coming up on methamphetamine and while coming down) may contribute to feelings 
of aggression. The relationship between aggressive behaviour and the co-use of alcohol 
and methamphetamine needs to be better considered in the design and evaluation of 
public health and law enforcement responses to aggressive behaviour, particularly in 
nightlife settings.  
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Chapter 5 – Experiences of police contact among young adult 
amphetamine-type stimulant users 
5.1 Background 
The preceding chapters have highlighted the prevalence of both concurrent (chapter 2) 
and simultaneous (chapter 3) use of alcohol with ATS. Further, the findings have shown 
that patterns of both methamphetamine use and simultaneous alcohol and 
methamphetamine use are associated with subjective feelings of aggression and hostility 
(chapter 3) and actual acts of aggressive behaviour while under the influence of illicit 
drugs (chapter 4). In summary, this indicates that hazardous alcohol consumption is 
common among young adult ATS users and that young adults who consume alcohol in 
combination with methamphetamine are more likely to experience feelings of aggression 
and hostility, which are linked with actual acts of aggressive behaviour while under the 
influence of illicit drugs. These findings are concerning for both public health and law 
enforcement. Young adult ATS users are already at increased risk of police contact due to 
their engagement in illicit drug use. Hazardous drinking, and aggressive behaviour, which 
appear to be associated with particular patterns of concurrent and simultaneous ATS use, 
likely further increase the risk of police contact for these young adults, particularly when 
these behaviours occur in public settings (e.g., NEDs).  
Despite the increased risk of police contact among young adult ATS users, there 
has been little research examining their experiences of police contact. Understanding 
experiences of police contact among young adult ATS users is important as these 
experiences may impact on both substance use behaviours and perceptions of police and 
policing. This next study (“Experiences of police contact among young adult recreational 
drug users: A qualitative study”) uses qualitative data to explore experiences of intensive 
substance-related police contact (e.g., being arrested or charged with a drug or alcohol 
related offence or being raided by police in relation to drug use) among young adult ATS 
users. The study specifically focuses on the impact of this police contact on general 
perceptions of police and policing and substance use behaviours. 
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5.2 Experiences of police contact among young adult recreational drug users: 
A qualitative study 
Abstract 
Background: While young adults who engage in recreational drug use are at increased 
risk of contact with police, their experiences of police contact have been largely 
overlooked. Method: In-depth qualitative interviews were conducted with 70 young adult 
amphetamine-type stimulant (ATS; i.e., ecstasy [MDMA] and methamphetamine) users 
who had experienced intensive alcohol and other drug-related police contact (e.g., being 
arrested, charged, or raided by police). These interviews focused on perceptions of 
personal experiences of alcohol and other drug-related police contact and general 
perceptions of police and policing and were conducted as part of a larger longitudinal 
study of drug use among a population-based sample of young adults from South-East 
Queensland, Australia. Results: ATS users’ perceptions of their personal interactions with 
police and general perceptions of police and policing were influenced by a number of 
factors, including police behaviour, prior contact with police, friends and family members’ 
contact with police, and perceptions of their own behaviour leading to their contact with 
police. While a majority of ATS users reported that their contact with police had either a 
neutral or negative impact on their general perceptions of police and policing, some ATS 
users reported that police contact had a positive impact. For 70% of ATS users, police 
contact was reported to have had an impact on their substance use behaviours, resulting 
in either modification of their substance use behaviours to avoid further police contact or 
reduction in their substance use. Conclusions: These findings suggest that police contact 
among young adult ATS users can impact on both perceptions of police and policing and 
substance use behaviours, emphasising the importance of the quality and nature of police 
contact and its potential role in harm reduction. 
Introduction 
Due to their engagement in illegal behaviour, people who use drugs have increased levels 
of police contact. Contact with police, and how police behaviour during that contact is 
perceived, can have a significant impact on not only the views people form of police and 
policing but also compliance and cooperation with police (Mazerolle et al., 2013). Police 
contact and the resulting outcomes of that contact may also influence subsequent 
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substance use behaviour (Shanahan et al., 2017; Small et al., 2006). However, research 
examining police contact among people who use drugs has predominantly focused on the 
experiences of people who inject drugs (see Hayashi, Small, Csete, Hattirat, & Kerr, 2013; 
Miller et al., 2008; Small et al., 2006). Consequently, the experiences of people who 
engage in recreational drug use have been largely overlooked. This study helps to 
address this gap in the literature by using qualitative data from a population-based study of 
Australian young adult amphetamine-type stimulant (ATS; i.e., ecstasy [MDMA] and 
methamphetamine) users to examine their personal experiences with police related to their 
own alcohol and other drug use. 
Young adults who engage in recreational drug use are an important target group for 
understanding experiences with and perceptions of police and policing. In Australia, ATS 
are the second most widely used illicit drugs, following cannabis (Australian Institute of 
Health and Welfare, 2017b). ATS use is most common among young adults, with 7.0% 
and 2.8% of Australians aged 20-29 years having used ecstasy and methamphetamine in 
the last 12 months, respectively (Australian Institute of Health and Welfare, 2017b). ATS 
are commonly used in public spaces (e.g., nightlife entertainment districts (NEDs), raves, 
and music festivals; Van Havere et al., 2011), settings in which there is often a strong 
police presence (Hughes et al., 2017; Hughes et al., 2008). These illicit stimulants are also 
often combined with alcohol in recreational/social settings in the context of a ‘big night out’ 
(Barrett et al., 2005; Pennay et al., 2015). Evidence suggests that individuals who combine 
alcohol and illicit stimulants in these settings consume large quantities of alcohol and are 
at increased risk of involvement in incidents of aggressive behaviour (Leslie, Smirnov, et 
al., 2017; McKetin, Chalmers, et al., 2014; Miller, Droste, et al., 2015). Further, as co-use 
of alcohol and illicit stimulants may mask impairment of psychomotor functioning, their 
combined use may lead to engagement in risky behaviours, such as drink driving (Pennay 
et al., 2015). Consequently, young adult recreational drug users’ engagement in illegal 
behaviour may increase their likelihood of police contact through a number of 
mechanisms, including intoxication in a public place, possession of illicit drugs and/or 
utensils, antisocial behaviour, and driving while under the influence (Sutherland & 
Shepherd, 2001). 
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Contact with police and perceptions of police and policing 
Individuals’ personal interactions with police and interactions they hear about from their 
family and friends have a significant impact on their perceptions of police and policing 
(Schuck & Rosenbaum, 2005). Evidence suggests that, in general, people’s perceptions of 
police behaviour (e.g., whether police act in a fair and respectful manner) have either an 
equal or more substantial impact on their perceptions of police and policing than their 
judgements of police performance (e.g., whether police are good at controlling crime; 
Hinds & Murphy, 2007). It is argued that the behaviour of police during interactions with 
citizens is particularly important as it conveys information regarding an individual’s position 
within society (Lind & Tyler, 1988). Fair treatment (i.e., procedural justice) is proposed to 
indicate that an individual is valued and respected in society, while unfair treatment 
indicates disrespect and a marginalised position (Murphy & Cherney, 2011). 
A substantial body of literature has shown that procedural justice, which is 
concerned with fairness of treatment and decision-making during police encounters with 
citizens, is a key strategy for promoting police legitimacy (Mazerolle et al., 2013). Through 
increasing police legitimacy, research suggests that procedural justice-based policing can 
increase citizen cooperation and compliance with both the police and the law more 
generally (Mazerolle et al., 2013). While the majority of procedural justice research has 
been conducted with general population samples, a small number of studies have 
examined the applicability of procedural justice among offender samples (Papachristos et 
al., 2012). This research suggests that the procedural justice model may be applicable 
among offenders (Baker et al., 2013; Tatar et al., 2012; White et al., 2015), including 
young adult recreational drug users (Leslie, Cherney, et al., 2017). 
Contact with police and changes in substance use behaviour 
Contact with police may lead to changes in substance use behaviour; however, it is 
unclear whether these changes are associated with police contact per se or the resulting 
consequences of that contact (e.g., confiscation of substances or equipment, arrest, or 
diversion programs). Several studies have shown that street-level drug law enforcement 
(e.g., confiscating injecting equipment) often results in people who inject drugs avoiding 
carrying injecting equipment and engaging in sharing of equipment, which increases the 
risk of transmission of blood borne viruses (e.g., HIV and hepatitis C; Kerr et al., 2005; 
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Small et al., 2006). While these particular issues may be less relevant for recreational 
users, there is some evidence to suggest that police contact may negatively impact on 
substance use behaviours in this group. One example is the controversial issue of the 
presence of police sniffer dogs at music festivals. In Australia, public health advocates 
have argued that the presence of police and sniffer dogs at music festivals adds to the risk 
of overdose and death, as attendees carrying drugs may resort to consuming their entire 
quantity at once to avoid detection (Hughes et al., 2017). While research examining this 
issue is scarce, an Australian study found that 8% of regular ecstasy users who had seen 
a sniffer dog while carrying drugs in the last 6 months reported this behaviour (Hickey et 
al., 2012). Further, research also indicates that police presence at music festivals may 
encourage people to purchase drugs within the festival to avoid detection by police, who 
often search attendees as they enter the festival (Hughes et al., 2017). This has important 
public health implications, as attendees may purchase drugs from unknown suppliers and 
may be at increased risk of purchasing adulterated or mislabelled drugs (Hughes et al., 
2017). 
These behaviours described above align with a small body of research that 
indicates that police contact may result in restrictive deterrence among recreational drug 
users. Restrictive deterrence refers to changes in offending behaviour aimed at reducing 
the likelihood of police contact, such as reducing offending behaviour, changing to lower-
level offences (e.g., switching from using heroin to cannabis), and employing situational 
strategies around offending to reduce risk of apprehension (Jacobs, 2010). This behaviour 
has been observed among cannabis users, with users avoiding public use and carrying 
only small amounts of cannabis (Erickson et al., 2013; Ream et al., 2010). However, it is 
unclear whether the effects of restrictive deterrence lead to reductions in frequency or 
quantity of drug use. 
Method 
The current study draws on interview data collected as part of 4.5-year follow-up of the 
Natural History Study of Drug Use (NHSDU), which was conducted in 2013-14 (for a 
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description of the study, see chapter 1, section 1.3)6. The semi-structured interviews 
conducted at the 4.5-year follow-up focused on (a) experiences with and outcomes of 
police contact and (b) perceptions of police and policing. Interviews were conducted face-
to-face with participants by trained interviewing staff from the NHSDU as part of a larger 
interviewer-administered questionnaire, which typically took between 1.5 and 2 hours to 
complete. The qualitative interviews lasted for between 4 and 30 minutes, with an average 
of 11 minutes. 
An objective of these interviews was to explore young adult ATS users’ perceptions 
of police behaviour and the impact of police contact on both their general perceptions of 
police and policing and their substance use behaviours. The interview schedule included 
topics such as: personal contact with police related to the participants’ own alcohol and/or 
other drug use (including the circumstances of the contact, the behaviour of the police 
officer[s], the participants’ own response to the police officer[s], the outcome[s] of the 
contact, and the impact of the contact on the participants’ relationships with family and 
friends, attitudes towards police, and substance use behaviour); family and friends’ 
experience with police related to alcohol and/or other drug use; and general attitudes 
regarding police and policing (e.g., the best and worst things about police and attitudes 
towards drug and alcohol laws). Participants were asked to think about police contact over 
their lifetime. Participants who had experienced more than one police contact related to 
their own alcohol and/or drug use were asked to think about either their most recent or 
most significant experience. However, throughout the course of the interviews, many of 
these participants discussed or referred to multiple interactions with police. 
Participants 
Of the 272 ATS users who completed the 4.5-year follow-up (77.3% retention rate), 205 
(75.4%) took part in the qualitative interview. Among these ATS users, 70 (34.1%) 
discussed intensive episodes of police contact related to their own alcohol and/or other 
                                            
6 To reduce repetition throughout the chapters, the following section of this paragraph has been moved to 
this footnote: “The NHSDU is a prospective study of drug use in a population-based sample of young adult 
ATS users in South-East Queensland, Australia. To recruit participants, a one page drug use screening 
questionnaire was mailed to 12,079 young adults (aged 19-23 years) randomly selected from the Brisbane 
and Gold Coast electoral rolls, with a response rate of 49.9%. A sampling frame was developed from this 
screening data, from which an ATS-user group (young adults who had used ecstasy or methamphetamine 
≥3 times within the last 12 months; n=352) was recruited. This method is described in more detail elsewhere 
(Smirnov et al., 2014). Ethical approval for the study was obtained from the University of Queensland’s 
Behavioural and Social Sciences Ethical Review Committee”. 
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drug use. We defined intensive episodes as police contact involving being arrested or 
charged for an alcohol or other drug-related offence (e.g., driving while under the influence 
of alcohol or other drugs, possession of illicit drugs or utensils, selling illicit drugs) or being 
raided by police in relation to drug use. These 70 ATS users comprise the sample for the 
current study. This subset of ATS users were selected as their contact with police was 
often longer and involved more interaction with police than non-intensive substance-
related contacts (e.g., Random Breath Tests and being checked by sniffer dogs). 
Analysis 
Interviews were digitally recorded, transcribed, and imported into NVivo 11 for organisation 
and coding. A combination of inductive and deductive thematic analysis was used to 
identify themes shared across the data. Initially, all interview transcripts were read and 
free-coded. The first stage of free-coding involved chunking of interview data based on 
broad concepts (examples include impact of police contact on perceptions of policing and 
policing and impact of police contact on substance use behaviour). These concepts 
reflected key themes underpinning the research. Data that was allocated to these 
concepts was then divided into subcategories or dimensional properties of a particular 
concept (i.e., key concepts were then divided into sub-concepts), which is referred to as 
axial coding (Strauss & Corbin, 1990). Once concepts and sub-concepts were identified, 
all transcripts were re-read and additional coding was completed focusing on the identified 
concepts. For example, one key concept identified in the data was ‘impact of police 
contact on substance use behaviour’, which was then divided into sub-concepts 
comprising ‘modified substance use behaviours’ and ‘reduced substance use’. The 
concepts and sub-concepts were then revised and refined by examining the coded 
extracts within each concept. This follows recognised best practice in thematic analysis, as 
outlined by Braun and Clarke (2006). 
All coding was completed by the lead author and inter-coder reliability was not 
tested. This does present a limitation; however, only common recurrent themes are 
reported. For this analysis, we focused on four main themes: participants’ perceptions of 
police behaviour during personal contact; participants’ perceptions of their compliance with 
police; impact of police contact on perceptions of police and policing; and impact of police 
contact on substance use behaviour. 
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Results 
Description of the sample 
Sample characteristics are presented in Table 5.1. Our sample was aged between 23 and 
27 years at the time of interview and just under three quarters (72.9%) were male, which 
likely reflects the higher rates of offending among men (Australian Institute of Criminology, 
2012). A majority (78.6%) were employed in either full- or part-time work at the time of the 
interview. 
Approximately two thirds (65.7%) of the sample reported having experienced 
multiple occasions of police contact related to their own alcohol and/or other drug use and 
just under half (44.3%) had been charged with an alcohol or other-drug related offence. In 
their interviews, ATS users discussed a range of types of police contact, including contact 
relating to incidents of drink-driving (34.3%), illicit drug use (50.0%), inappropriate alcohol 
consumption (e.g., public drinking and underage drinking; 15.7%), and public nuisance 
while under the influence of alcohol and other drugs (10.0%). It is important to note that 
the percentages listed describe the number of ATS users who discussed a particular type 
of police contact. As ATS users who had experienced multiple intensive alcohol and/or 
other drug-related contacts may not have discussed all their experiences within the 
interview, these percentages do not represent the prevalence of different types of police 
contact among these ATS users. 
 Hazardous alcohol consumption was common among the sample, with 82.9% of 
participants having consumed 5 or more standard drinks in the last month. Lifetime use of 
ecstasy (98.6%), methamphetamine (87.1%), cannabis (100%), and cocaine (82.9%) was 
also high. At the time of interview, the majority of the sample reported either less than 
monthly use or no use of ecstasy, cannabis, and cocaine in the last 12 months. Cannabis 
use was more common, with 42.8% of the sample reporting monthly or more frequent use 
in the last 12 months. It is important to note that frequency of ecstasy and 
methamphetamine use has declined across the study period for a majority of participants 
in the NHSDU (Leslie, Smirnov, et al., 2017; Smirnov, Najman, et al., 2013). As 
participants were asked to discuss police contact across their lifetime, the frequency of 
ATS and other drug use reported here may not reflect their patterns of use at the time of 
their police contact. 
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Table 5.1 Sample characteristics (n=70) 
Age at time of interview  
   Mean (Standard Deviation) 25.1 years (1.4 years) 
   Range 23-27 years 
Gender  
   Male 72.9% 
   Female 27.1% 
Employment status at time of interview  
   Unemployed 21.4% 
   Part-time work 24.3% 
   Full-time work 54.3% 
Number of substance-related police contactsa  
   Medianb 2 contacts 
   Range 1-48 contacts 
Ever been charged with an alcohol or drug-
related offence 
 
44.3% 
Alcohol usec  
    Consumed ≥5 standard drinks on a single  
    occasion in the last month 
 
82.9% 
History of ATS usec  
   Lifetime use of ecstasy 98.6% 
   Lifetime use of methamphetamine 87.1% 
   Frequency of ecstasy use in the last 12 months  
     Weekly 0% 
     Monthly 8.6% 
     Less than monthly 41.4% 
     No use in the last 12 months 50.0% 
   Frequency of methamphetamine use in the last 12  
   months 
 
     Weekly 5.7% 
     Monthly 2.9% 
     Less than monthly 31.4% 
     No use in the last 12 months 60.0% 
History of other drug usec  
   Lifetime use of cannabis 100.0% 
   Lifetime use of cocaine 82.9% 
   Frequency of cannabis use in the last 12 months  
     Daily 10.0% 
     Weekly 27.1% 
     Monthly 5.7% 
     Less than monthly 25.7% 
     No use in the last 12 months 31.4% 
   Frequency of cocaine use in the last 12 months  
     Weekly 0% 
     Monthly 2.9% 
     Less than monthly 22.9% 
     No use in the last 12 months 74.3% 
a Refers to the number of times participants reported that the police had made contact with  
them in response to their own alcohol or other drug use. Participants were told to think about occasions that 
included being searched by police or checked by sniffer dogs or being charged or arrested for a drug- or 
alcohol-related offence (including driving while under the influence of alcohol or other drugs); b Median is 
reported as data are skewed; c Measured at the 4.5-year follow-up. 
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Perceptions of police behaviour 
Participants were asked about the best and worst aspects of police behaviour during their 
contact with police. The key positive and negative behaviours identified included: having a 
good attitude (e.g., being friendly, kind, or understanding) vs. having a bad attitude (e.g., 
being rude, arrogant, or hostile); acting professionally vs. not acting professionally (e.g., 
being aggressive or acting outside of proper protocol); and treating individuals like a 
person vs. treating people like criminals. These findings align with the procedural justice 
literature, which emphasises the importance of fair treatment by police during interactions 
with citizens (Mazerolle et al., 2013). In particular, the binary of being treated like a person 
vs. being treated like a criminal by police, which was discussed by 18 participants, 
indicates that unfair treatment by police may be particularly confronting for young adults 
ATS users. This is illustrated by the experience of the ATS user below: 
“… I was pulled over – [for] no reason to my knowledge. And, um, I was 
asked a lot of questions by a male police officer … It was really forceful 
and he said, ‘we’re about to conduct a, you know, drug and alcohol test, a 
drink test, and a search of your vehicle’ … I knew I didn’t have any drugs 
or anything. Um, but he said, he said, um, ‘I’m going to ask – have you got 
any paraphernalia in the car? Have you got any needles? Have you got 
any…’. And then he asked me about marijuana again. He just kept going 
on and on about drugs, and drugs … [Afterwards] I rang my friend, and 
I’m just like, ‘buddy, where are you? ‘Cause I’m just, I’m shaking. I’m just 
going to pull over and stay here for a bit, because I’m just freaked out’. I 
really felt, I really felt like a criminal” (female, aged 27 – pulled over and 
questioned by police7). 
While recreational drugs are illegal in Australia, their use is arguably normalised among 
some groups of young adults (Duff, 2005; Fitzgerald et al., 2013). Consequently, it is 
possible that being treated like a criminal by police is perceived as being at odds with their 
substance use behaviour, which recreational users may not judge as deviant. 
                                            
7 While the police contact discussed in this quote did not lead to an arrest or charge, this participant had 
been charged with drink driving on a different occasion (meeting criteria for inclusion in the study). 
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Influence of previous police contact and perceptions of own behaviour 
The qualitative data also highlighted that perceptions of police behaviour during specific 
incidents are influenced by a number of factors, including previous experience with police 
and participants’ perceptions of their own behaviour. As described below, previous 
negative experiences have the potential to put a negative spin on future interactions with 
police, regardless of the behaviour or actions of the police: 
“[Interviewer: It’s hard for you to see some positive things that they’re 
doing] Yeah. Because unfortunately, like, the glasses that I look through 
are tainted, so I’m not going to look at what [the police] do” (male, aged 25 
– arrested for engaging in fraud to support his drug use). 
Similarly, whether a participant perceived that their own behaviour leading to their 
contact with police was either wrong or ‘really not that bad’ appeared to influence their 
perception of police behaviour. Participants who acknowledged that they were ‘in the 
wrong’ often described having a more positive or neutral view of police behaviour during 
the interaction and being more accepting of their contact with police and the subsequent 
outcomes. These participants often referred to the fact that ‘police were just doing their 
job’, as stated by the participant below: 
“[Interviewer: And was there a worst aspect of that contact from the police 
officer?] Yeah, that he was there [laughs]. But no, apart from that, it was… 
it was all my own fault, he was just doing his job” (male, aged 23 – 
arrested for drink driving). 
Some individuals who perceive their behaviour to be wrong may even extend leniency 
towards police in regard to negative behaviour, such as physical roughness, as discussed 
by one participant: 
“Like, they were… I guess they were forceful, like, pretty badly! Had, like, I 
don’t know, the handcuff marks on my arms for like a month. But that’s fair 
enough, ‘cause yeah, what I did was pretty bad, so” (male, aged 24 – 
arrested for drink driving).  
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 In contrast, participants who perceived that they had not done anything wrong or 
that their behaviour was ‘really not that bad’ generally judged the actions of police towards 
them to be unfair or over the top: 
“… It was really stupid. ‘Cause I was, like, I was not, I was a tiny, tiny bit 
over [the legal alcohol limit to drive]. It was just, ugh, the whole thing was 
stupid. [Interviewer: And you’d just gone around the corner?] Yeah, like, I 
was just going to go ‘round the corner to go home and… oh. Yeah, it was 
the biggest drama over nothing, really” (female, aged 25 – arrested for 
drink driving). 
While these participants were engaging in illegal behaviour, they commonly voiced that 
they did not believe their behaviour was hurting themselves or others. A number of these 
participants also questioned the validity of the laws around what they judged as ‘victimless’ 
crimes: 
“Um, well I guess I just don’t see [police] as working for me, as now 
they’re working against me, just because I like to smoke weed. It’s like, 
now I’m, you know, public enemy number one. And it just seems pretty 
unfair, considering I’m not hurting anyone. And it doesn’t hurt anyone. 
Perfectly happy. And it doesn’t, yeah, affect my family too much, so. And, 
you know, it’s just such a strange thing to police” (male, aged 26 – 
arrested for possession of cannabis and drug utensils). 
 In summary, the positive and negative elements of police behaviour identified by 
participants predominantly focused on the presence or absence of fair, professional, and 
respectful treatment. However, our data indicate that the wider context of police contact 
plays a role in how police behaviour is perceived. Two potential moderating factors include 
prior contact with the police and participants’ perceptions of their own behaviour. Prior 
contact with police may build expectations of police behaviour that then influence 
perceptions of behaviour in subsequent contact. Existing research suggests that this 
relationship is likely to be stronger for negative encounters (see Skogan, 2006). 
Participants’ perceptions of their own behaviour also appear to influence how police 
behaviour is perceived, with those who believed they were not doing anything wrong often 
having a more negative perception of police behaviour. This is supported by research that 
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suggests that youth who engage in delinquent behaviour are more likely to question the 
legitimacy of the law (Nivette et al., 2015; Piquero et al., 2005), which may result in a 
reduced moral obligation to follow the law and defer to police (Murphy, Tyler, & Curtis, 
2009). 
Compliance with police 
A majority of participants (72.9%) reported complying with police and discussed a number 
of reasons and motivating factors. Most commonly, participants complied with police in 
order to avoid getting into further trouble, to potentially reduce the amount of trouble they 
were in, and because they were ‘in the wrong’. The attitude of the police officer(s) also 
played a role, with a number of participants reporting that they were compliant because 
police had been respectful towards them. While participants generally only mentioned one 
or two reasons for their compliant behaviour, a variety of factors were likely at play in any 
given context, as described below:  
“[Interviewer: So, how would you describe the way in which you 
responded to the police officers during this contact?] Yeah, I was fine. I 
was, I wasn’t aggressive or anything. Like I said, I knew I’d done the 
wrong thing, so. [Interviewer: Ok. So, you, you tended to be compliant and 
cooperated with them?] Yeah. Yep. [Interviewer: Yeah. Ok. So, why do 
you think you behaved that way?] Just ‘cause I knew that I had no leg to 
stand on. I, I knew that I was doing the wrong thing and they pulled me up 
on it. So, I didn’t really have anything to fight against. They didn’t treat me 
unfairly or anything, so. They didn’t even handcuff me, which I think was a 
pretty good idea. So, I didn’t… I wasn’t going to make a bad situation 
worse” (male, aged 25 – arrested for drink driving). 
 For a small number of participants, fear was a key motivator for compliant 
behaviour. In some occasions, this fear related to the consequences of the police contact 
(e.g., being arrested or charged with an offence), while in others fear was related to 
intimidating or threatening police behaviour: “Um, I was cooperative after the police officer 
threatened me” (male, aged 23 – arrested for possession of cannabis). 
Among participants who reported acting in a non-compliant manner to some degree 
(15.7%), three main explanations were put forward. Firstly, participants described that their 
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non-compliance was a reaction to police acting in a disrespectful or inappropriate manner. 
As one participant stated: 
“[Interviewer: And could you describe, um, how you responded to the 
police interaction in this instance?] Oh, [I] became a bit aggressive. But, 
um, my mate, he’s a psychology student and he’s good with all his words 
and crap like that. And, um, yeah, they chucked him in handcuffs and 
were swearing at him and calling him all sorts of abusives and clicking his 
handcuffs tighter, telling him to speak more and all that sort of just… yeah. 
Egging him on, pretty much. Yep. [Interviewer: And, so, what made you, 
why do you think that you responded in that way to the police?] Ah, just 
because they were trying to intimidate us. [Interviewer: So, you were 
reacting to how they were being towards you?] Pretty much. Yeah. A 
reaction thing, yeah, that’s perfect” (male, aged 27 – arrested for drink 
driving). 
Secondly, two participants reported that they were non-compliant with police in 
order to avoid getting into further trouble. This was surprising, considering that non-
compliance is arguably more likely to lead to more trouble rather than less. However, it is 
important to note that non-compliance for these participants appeared to relate to refusing 
to answer police questions, as opposed to being aggressive or attempting to evade arrest. 
For these participants, speaking with police was perceived as increasing the risk that they 
would reveal information that could be used against them: 
“As usual, I just shut up and don’t say nothing… Oh yeah, you have to, 
otherwise you just get more in trouble, and more in trouble, and more in 
trouble… Once they find out what you’re in – more in trouble, yeah. 
[Interviewer: Ok. Um, is that why you chose to behave in that way?] That’s 
right, you got it. Um, anything you say can be used against you, of course, 
as well. You know what I mean? Little things like that, yeah. Definitely” 
(male, aged 26 – arrested for possession of heroin).  
Lastly, a small number of participants described engaging in non-compliant 
behaviour out of anger or unhappiness that they had been caught by police:  
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“[Interviewer: Alright, so, how would you describe the way in which you 
responded to the police officers during that contact?] Not positively. 
[Interviewer: So, um – when you say not positively –] Well, no one wants 
to be arrested, you know. [Interviewer: Was it quite, quite resistant?] Well, 
only verbally, I could never – well, I was already in, like, you’re already 
wearing handcuffs so there’s not much you can really do about the 
situation anyway… It was fairly rare to actually fight with police. It was 
either run away or lie down” (male, aged 25 – arrested for public 
nuisance). 
Impact of police contact on perceptions of police and policing 
“[Police are] meant to set the standard of behaviour. And, yeah, for people 
like that acting out, um, paints a negative picture. And that’s kind of why, 
like, people don’t respect them, ‘cause they’ve had these poor 
experiences with them” (male, aged 23 – arrested for public nuisance). 
The qualitative data suggest that contact with police had varied impacts on participants’ 
general perceptions of police and policing. The most common response among our 
participants was that their contact with police had no impact on their perceptions (42.9%), 
often stating that nothing had really changed. However, this is difficult to interpret, as many 
of these participants did not describe what their prior perceptions of police and policing 
were. In these cases, it is possible that their interaction with police may have reinforced 
their existing opinion. A handful of participants who had had negative encounters with 
police described how this contact reinforced their existing opinion: “It would’ve sort of 
reinforced an already negative sort of stereotype of police” (male, aged 26 – arrested for 
drink driving). 
Participants also reported positive and negative influences of police contact on 
broader perceptions of police and policing; however, negative impacts (32.4%) appeared 
to be more common than positive impacts (15.7%). Participants often linked development 
or reinforcement of a negative perception with both negative police behaviour during the 
specific contact they discussed and previous contact with police, including direct personal 
contact and contact experienced by friends and family. This process was described by one 
of the participants:   
  
90 
“Um, I wasn’t, like, a fan of the police before. But I just thought, you know, 
if they’ve got to do a job, they’ve got to do a job. But the way they handled 
me was completely inappropriate. Um, since then I’ve heard so many 
stories. Of either people having similar or worse treatment. Um, and now I 
just think they wear that badge and abuse it. They’re not really there to 
really – they don’t help the way they make out they do” (female, aged 27 – 
arrested for public nuisance). 
Among the participants who reported that their police contact positively influenced 
their general perceptions of police and policing (15.7%), many linked this to how they were 
treated by police and police behaviour (e.g., being friendly, kind, understanding, 
professional): “… I think the more positive, um, contact that you have with [police] … it 
makes you feel better towards them” (male, aged 24 – arrested for drink driving). A 
number of participants also described that their positive interaction with police had 
demonstrated to them that, rather than police being out to get people, police were out 
there doing their job: 
“I don’t know if it was just me being older and having contact with [police]. 
Because the last time I was probably 17 or something, yeah. So, I think it 
made it more positive. Yeah, they weren’t, like, you know, jerks. Yeah. 
Considering I was doing the wrong thing, yeah … Yeah, probably made 
me realise a lot more, probably because I was a lot more mature, it made 
me realise they are just out there doing their job … It changed my attitude 
for the better in the sense that I saw them doing their job and protecting, 
rather than out to get people” (female, aged 26 – arrested for drink 
driving). 
It is important to note that, as the above quote suggests, age or maturity may play a role in 
how interactions with police impact on perceptions of police and policing. Further, while the 
realisation that police are ‘just doing their job’ appeared to improve perceptions of police 
and policing among some of our participants, it may do little to improve other young adults’ 
perceptions. 
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Impact of police contact on substance use behaviours 
Approximately 70% of participants reported that their contact with police impacted on their 
substance use behaviours in some way. The most common impact related to modifying 
their substance use behaviour to avoid further interactions with police, which was 
discussed by 40 participants. Modified behaviour included changes such as no longer 
driving when intoxicated, no longer using illicit substances in public settings, and being 
more cautious with storing and carrying illicit substances: 
“Just more so that, like, you know, they can’t, a male police officer can’t 
search your person. So, carrying [pills] in your bra, or something like that, 
was the alternative from there. [Interviewer: Alright, so it wasn’t a case of 
not carrying, but just carrying different?] Yeah, yeah” (female, aged 25 – 
arrested for possession of illicit substance). 
In many of these instances, participants reported that there were no or minimal 
changes in the frequency or quantity of their substance use. However, for three 
participants, this did lead to an indirect reduction in substance use. This was illustrated by 
one participant who was arrested with his girlfriend for possession of illicit substances 
during a night out. After being arrested, the participant stopped going out and using drugs 
in nightlife entertainment districts for a period of time, which resulted in a slight reduction in 
his substance use. He continued to use illicit drugs ‘every now and then’ at home, as this 
was less risky than using in public settings. As described by the participant, he perceived 
that his police contact had had a relatively minor impact on his substance use behaviours: 
 “Oh, the risk was always there, you know, when you carry [drugs] with 
you. But it, um, kept getting worse and worse, where there were just more 
cops and sniffer dogs walking around at one stage – even inside clubs … 
Where when I first started taking drugs, it was, you could just walk around 
with it in your pocket, you just take pills out in the middle of clubs and 
stuff. No one would care, like, everyone was having a good time, no one 
was hurting anyone … So, after that, after that, like, when we got 
[arrested] it, um, yeah, it changed our habits, I suppose … it had an effect, 
but it didn’t have an enormous effect, you know, life changing, really, or 
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devastating, or whatever” (male, aged 27 – arrested for possession of 
illicit substance). 
Although less commonly reported, two participants discussed changing the 
substances they used in order to reduce the risk of further contact with police. One 
participant reported that he stopped using ATS and switched to predominantly using 
cannabis and pharmaceutical drugs, as pharmaceutical drugs are not illegal and he 
believed this reduced his likelihood of further police contact. The second participant 
switched the substances she used in order to avoid failing a drug test: 
“Oh, it did affect my drug use, yeah. Because I was put on probation, I 
stopped smoking weed for a year. But it increased my amphetamine use, 
‘cause I knew that wouldn’t show up on the test” (female, aged 27 – 
arrested for possession of illicit substances and production of a dangerous 
drug). 
In contrast to participants who reported modifying their behaviour predominantly to 
avoid further contact with police, 12 participants stated that their contact with police lead to 
an intentional reduction in their substance use. These participants often observed that 
their police contact had caused them to reflect on the potential consequences of their 
behaviour, which lead to their reduction in substance use. This change was described by 
the following participant: 
“[Interviewer: And has there been any impact on the frequency of your 
alcohol or other drug use, after this?] It’s, it’s cut back a lot. And yeah, it’s 
definitely made me more aware that my actions do have consequences, 
and I can’t do something without there being detriment. And just, yeah. I’m 
not 19 anymore, I’m 23, and I have to take responsibility for my actions. 
And I did something wrong, and I paid for it, and now it’s just made me 
more aware that I can’t do anything like that anymore. So, it’s just made 
me grow up a bit more, if that makes sense” (female, aged 23 – arrested 
for grievous bodily harm). 
At the far end of the spectrum, three of these 12 participants reported completely 
ceasing substance use. These participants appeared to have had more serious contact 
with police (e.g., being raided or receiving a conviction) and/or reported a number of prior 
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alcohol and other drug-related contacts with police. For these participants, their contact 
with police was viewed as a ‘wake-up call’ regarding their behaviour, as described by a 
participant who ceased all alcohol and other drug use: 
“So, that was my, like, big wake up call, really. Eighteen was my first 
[conviction for dangerous operation of a motor vehicle while adversely 
affected by intoxicating substance]. I sort of forgave myself for it ‘cause, 
you know, I was young and dumb. But I was 24 this time around. I should, 
should have known better … You know, I had to get my criminal history 
recently for my insurance and I’ve got, like, 11 convictions. Every one of 
them I was drunk … It was the realisation that my main, you know, thing – 
I’m not that person until I have about 10, 12 beers, then I turn into a bit of 
a, you know, bit of an animal, really … So, yeah, just woke up to the fact 
that I was aware of that and I already knew what I can do to better in my 
life is stop the drinking and then everything else will flow from that” (male, 
aged 26 – arrested for dangerous operation of a motor vehicle while 
adversely affected by intoxicating substance). 
Once again, age appears to be an important factor in whether police contact influences 
perceptions and behaviours. At ages 18 and 19, both of these last participants appeared 
to view their contact with police as less serious and perhaps more generally acceptable 
than similar behaviour in their mid-twenties. 
Discussion 
This research provides an exploration of recreational drug users’ experiences with police, 
which to date have been largely overlooked. The purpose of the current study was to 
examine recreational drug users’ perceptions of their personal alcohol and other drug-
related contact with police, using a population-based sample of young adult ATS users. 
Specifically, we explored ATS users’ perceptions of police behaviour and their own 
compliance with police and how these interactions with police impacted on both their 
general views of police and policing and substance use behaviours. Our study highlights 
that police contact may impact not only on ATS users’ perceptions of police and policing 
but also their substance use behaviours. In particular, our findings suggest that the nature 
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of the impact on substance use behaviours may not always align with the aims of drug law 
enforcement or public health policy. 
Police contact was more likely to have a neutral or negative – rather than positive – 
impact on general perceptions of police and policing among these young adult ATS users. 
This is not surprising, especially considering that contact with police in which an individual 
is apprehended for an offence is likely to be perceived negatively. Further, research 
suggests that negative encounters with police have a stronger impact on perceptions of 
police and policing than positive encounters (Skogan, 2006). Our data suggest, however, 
that police contact among some young adult recreational drug users can have a positive 
impact on perceptions of police and policing, particularly when police are perceived to act 
in a positive manner (e.g., being friendly, respectful, and professional). This extends 
previous research from this cohort (see Leslie, Cherney, et al., 2017) and adds support to 
the importance of fair and respectful treatment (e.g., procedural justice; see Mazerolle et 
al., 2013) in police encounters with people who use drugs. 
While police officers’ behaviour during an encounter played a key role in 
perceptions of police and policing, it is important to note that there were a number of other 
factors also at play. Research has shown that friends and family members’ contact with 
police can influence how individuals perceive their own encounters with police (Fagan & 
Tyler, 2005; Warren, 2011), which was reflected in our findings. Additionally, our data 
indicate that pre-existing perceptions of police and policing, previous police contact, and 
ATS users’ perceptions of their own behaviour impact on perceptions of specific police 
interactions and general perceptions of police and policing. This included ATS users’ views 
regarding their own alcohol and other drug use. It appears that young adults who 
perceived their own drug use as a relatively minor or harmless issue (e.g., not hurting 
themselves or others) felt that they were unfairly policed due to their engagement in 
recreational drug use. These participants also appeared to question the validity and 
legitimacy of drug laws, which may reduce willingness to cooperate with police (Murphy et 
al., 2009). This suggests that the potential for fair police behaviour to improve perceptions 
of police and policing may differ according to whether young adults perceive their 
behaviour as inherently wrong or dangerous (e.g., drink driving, which may cause harm to 
themselves and others) or whether they believe they are engaging in a ‘victimless crime’ 
(e.g., recreational cannabis or ecstasy use). 
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Our data also suggest that age or social maturity may play a role in how the 
behaviour and actions of police are perceived. A number of ATS users commented that 
their perceptions of police and policing had become less negative since they had ‘grown 
up’. This is supported by previous research, which has shown that age is a strong 
determinate of perceptions of police and policing, with adolescents and young adults 
generally holding more negative views of police compared to older age groups (Brown & 
Benedict, 2002; Skogan, 2006). More broadly, the finding is congruent with the concept of 
‘maturing out’ of drug use (Labouvie, 1996) and the reduction in drug-related harm 
associated with this. The factors that contribute to maturing out of drug use may also 
contribute to changes in attitudes toward police. Regular use of illicit stimulants is 
generally a transient phenomenon during early adulthood (Smirnov, Najman, et al., 2013; 
von Sydow, Lieb, Pfister, Höfler, & Wittchen, 2002), which underscores the importance of 
interventions appropriately targeted for this age group. 
 Our findings add to the small body of literature that suggests that police contact and 
the resulting outcomes of police contact may lead to changes in substance use 
behaviours. Approximately 70% of ATS users in this study reported that their intensive 
contact with police had some impact on their substance use behaviours. It is important to 
note that, unlike perceptions of police and policing, police behaviour (e.g., procedural 
justice) did not appear to be associated with changes in substance use behaviour. In 
contrast, outcomes of contact with police (e.g., receiving a fine or being arrested), 
including potential outcomes of further police contact, were commonly linked with 
substance use behaviour changes. 
The most common impact described by ATS users was restrictive deterrence – that 
is, modifying substance use behaviour in order to avoid further contact with police (e.g., no 
longer using illicit substances in public places, switching substances used, or no longer 
driving when intoxicated). Some of these behaviours (e.g., no longer driving while 
intoxicated) are positive from both a law enforcement and public health perspective. 
However, there appeared to be minimal impact among these young adults in terms of their 
frequency or quantity of substance use. Consequently, our findings suggest that, for a 
majority of young adult ATS users, intensive alcohol and other drug-related police contact 
appears to do little to reduce substance use and leads to changes in substance use 
behaviour that make it harder for police to detect this behaviour. This has important 
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implications for this group of young adults. People who use drugs, particularly recreational 
users who are not engaged with treatment services, are a largely hidden population. 
Research suggests that police contact among people who inject drugs may interrupt or 
reduce access to harm reduction and health services (Kerr et al., 2005). It is possible that 
intensive police contact may lead to feelings of marginalisation among recreational drug 
users, particularly if police are perceived to behave in a disrespectful manner, and may 
further decrease their likelihood of contact with harm reduction and treatment services due 
to fear or anxiety regarding disclosing their substance use. 
The impact of restrictive deterrence among people who use drugs and how long the 
effects of restrictive deterrence may persist are largely unknown. Further research is 
needed regarding the impact of police contact on changes in substance use behaviour. In 
particular, this research should focus on examining the longer-term effects of police 
contact and restrictive deterrence on substance use behaviours, including any impact on 
frequency and quantity of drug use and engagement with alcohol and other drug services. 
 While less common, our data indicate that contact with police may reduce 
substance use among some recreational users. However, it is important to note that the 
context of police contact appeared to be particularly important in these cases. The young 
adults who reduced or even ceased use appeared to have had more serious contact with 
police (e.g., being convicted of an offence rather than receiving a fine or warning) and/or 
had a number of prior police contacts or convictions. Additionally, it appears that 
reductions in substance use, particularly significant reductions or cessation of use, may be 
more likely to occur when young adults view their substance use behaviour as inherently 
wrong or dangerous to others. Consequently, this suggests that police contact may have a 
greater impact on reducing behaviours such as drink driving, in comparison to recreational 
drug use. Lastly, these participants also tended to be older, which may reflect perceptions 
regarding age-appropriate behaviour. A number of ATS users voiced the notion that 
certain behaviours (e.g., recreational drug use, heavy drinking, making mistakes) became 
less acceptable, or less readily forgiven, once participants were entering their mid-
twenties. 
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Implications 
Our findings indicate that intensive substance-related police contact with young adult 
recreational drug users may lead to changes in substance use behaviours. However, as 
noted above, it appears that for a majority of these young adults, this contact has little 
impact on reducing or ceasing substance use and leads to young adults modifying their 
substance use behaviours in order to make it harder for police to detect. In light of this, the 
ways in which police interact with young adult recreational drug users in Australia should 
be reconsidered. Police contact with these young adults could be an important opportunity 
for harm reduction. Identifying opportunities to engage with young adult recreational drug 
users is important as recreational drug users, particularly ecstasy users, have low levels of 
engagement with treatment services in Australia (Australian Institute of Health and 
Welfare, 2014a). Police engagement in harm reduction could include referral of young 
adults to relevant drug and alcohol services, providing educational resources, and 
diverting recreational drug users out of the criminal justice system through cautions and 
diversion programs, such as those offered to cannabis users in Australia (see Shanahan 
et al., 2017). 
The quality of these interactions is important in encounters between police and 
these young adults. While police behaviour did not appear to directly influence changes in 
substance use behaviour, it did influence perceptions of police and policing for many of the 
young adult ATS users in our study. As the procedural justice literature supports, 
perceptions of police and policing can influence behaviour, particularly compliance and 
cooperation with police (Mazerolle et al., 2013). Arguably, encounters in which police are 
perceived to act in a fair and respectful manner will provide a better opportunity for 
engaging with these young adults. Consequently, fair and respectful treatment (i.e., 
procedural justice-based policing) should be encouraged in police interactions with 
individuals engaged in illegal behaviour, such as recreational drug use. 
Limitations 
Limitations of this study should be acknowledged. Firstly, the accuracy of self-report 
regarding substance use can be impacted by concerns around stigma and illegality of 
behaviour. However, as these interviews were conducted as part of a longitudinal study 
with high participant retention, this is likely mitigated. Secondly, we were unable to 
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examine the temporal relationship between police contact and changes in substance use, 
as we collected data about police contact retrospectively at the 4.5-year follow-up. 
Additionally, as participants were asked to think about police encounters over their lifetime, 
participants’ accounts may be impacted by issues of memory recall. Thirdly, our interviews 
focused on self-reported intensive alcohol and other drug-related police contact and, 
consequently, do not capture other types of contact these ATS users may have had with 
police (e.g., reporting a crime, being searched by sniffer dogs at a music festival when not 
carrying drugs). Fourthly, as the majority of our sample were male, it is possible that our 
findings may be more reflective of young adult men’s experiences of alcohol and other 
drug-related contact with police than women’s experiences. Lastly, as with other qualitative 
studies, it is important to acknowledge that participants’ accounts of their interactions with 
police represent their own memories and perceptions, so are subject to inherent biases. 
This limitation was raised by one of the study participants: “Well, obviously, I don’t like 
police, so I felt that he was aggressive. But he probably wasn’t” (male, aged 26 – arrested 
for possession of heroin).  
Conclusions 
Young adult recreational drug users’ engagement in illegal behaviour in public settings 
increases their risk of police contact through a variety of mechanisms, including public 
intoxication, possession of illicit substances and utensils, antisocial and aggressive 
behaviour, and driving under the influence. Our study has shown that substance-related 
police contact among these young adults may impact on both perceptions of police and 
policing and substance use behaviours. For a majority of participants, changes in 
substance use behaviours related to modifying their behaviour in order to avoid further 
contact with police. These findings reinforce the importance of the quality of police 
behaviour in interactions between police and all citizens, including offenders. Further, our 
findings highlight that positive police encounters with young adult recreational drug users 
may present an opportunity for engaging in harm reduction.  
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Chapter 6 – Examining the impact of perceptions of police and policing 
and contact with police on willingness to cooperate with police among 
young adult amphetamine-type stimulant users 
6.1 Background 
The findings of the previous chapter suggest that substance-related experiences with 
police may impact on perceptions of police and policing, highlighting the importance of 
police behaviour during police contact with citizens. This finding aligns with the body of 
literature examining procedural justice, which suggests that procedurally just policing is a 
key strategy for enhancing both police legitimacy and willingness to cooperate with police 
(Mazerolle et al., 2013). However, the majority of this research is based on general 
population samples, with little research examining the applicability of the procedural justice 
model among offending groups (Papachristos et al., 2012), such as illicit drug users. This 
final study (“Willingness to cooperate with police: A population-based study of Australian 
young adult illicit stimulant users”) examines the applicability of the procedural justice 
model among young adult ATS users, examining perceptions of police and policing and 
predictors of willingness to cooperate with police. 
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6.2 Willingness to cooperate with police: A population-based study of 
Australian young adult illicit stimulant users 
Abstract 
While procedural justice has been highlighted as a key strategy for promoting cooperation 
with police, little is known about this model’s applicability to subgroups engaged in illegal 
behaviour, such as illicit drug users. This study compares willingness to cooperate with 
police and belief in police legitimacy, procedural justice, and law legitimacy among a 
population-based sample of Australian young adult amphetamine-type stimulant (ATS; i.e., 
ecstasy and methamphetamine) users and non-users. We then examine predictors of 
willingness to cooperate among ATS users. ATS users were significantly less willing to 
cooperate with police and had significantly lower perceptions of police legitimacy, 
procedural justice, and law legitimacy, compared to non-users. However, belief in police 
legitimacy independently predicted willingness to cooperate among ATS users. We set out 
to discuss the implications of these findings for policing, including the role of procedural 
justice in helping police deliver harm reduction strategies. 
Introduction 
Effective policing is largely reliant on voluntary cooperation from the public (Murphy, 2009). 
Procedural justice-based policing has been highlighted as a key mechanism for promoting 
compliance, cooperation, and satisfaction with police (Mazerolle et al., 2013). Lind and 
Tyler’s (1988) Group Value Model (GVM) provides a theoretical connection between 
procedural justice and willingness to cooperate with police, proposing that procedurally fair 
treatment promotes cooperation with police through conveying to individuals that they are 
valued members of society. Social identity plays a central role in the GVM, which proposes 
that individuals who identify with and value their position within mainstream society place 
greater importance on the fairness of police procedures and decisions than individuals 
perceived to be outside of mainstream society (Tyler, 2006). However, little is known about 
the applicability of procedural justice and the GVM model among subgroups that engage 
in deviant or illegal behaviour, such as illicit drug users. In this paper, we set out to explore 
this issue by examining the impact of procedural justice and police legitimacy on 
willingness to cooperate with police among a population-based sample of young 
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Australians who use drugs. Before discussing our study and the results, we situate this 
research in the broader literature. 
Legal socialisation and engagement in deviant and illegal behaviour 
Legal socialisation refers to the process of developing attitudes and perceptions regarding 
legal authorities, institutions, and the law. This process begins in childhood and continues 
through adolescence and into adulthood (Reisig, Wolfe, & Holtfreter, 2011). Fagan and 
Tyler (2005) propose that there are three key dimensions of legal socialisation: (1) 
institutional legitimacy (accepting the rules and decisions of legal institutions and actors), 
(2) legal cynicism (perceptions of the legitimacy of the law and social norms), and (3) 
moral ambiguity (separating moral standards from conduct to justify deviant actions). 
Adolescents and young adults who engage with and accept deviant subcultures, such as 
drug use subcultures, have been found to have less favourable attitudes towards police 
(Jang, Joo, & Zhao, 2010; Schuck, 2013). Additionally, research in democratic nations 
suggests that youth who engage in delinquent behaviour are more likely to report higher 
levels of legal cynicism and to question the legitimacy of the law (Nivette et al., 2015; 
Piquero et al., 2005). Hence, it is argued that individuals who question the legitimacy of 
the law and police are less likely to feel a moral obligation to follow the law and defer to 
police authority (Murphy et al., 2009). It is possible that this may be particularly 
pronounced among individuals who engage in illegal behaviour, such as illicit drug use, as 
this behaviour may indicate a level of disregard towards the law and legal authorities, 
although it is unclear whether this disregard is specific to laws and policing pertaining to 
illicit drug use only. 
Procedural justice 
The GVM proposes that the treatment individuals receive from an authority, such as the 
police, provides important information as to their status within society, with fair treatment 
communicating that they are regarded as valued and respected citizens (Murphy & 
Cherney, 2011). Contact with police, and how an individual interprets their treatment by 
police during that contact, has a significant impact on views of police and policing (Medina 
Ariza, 2013; Schuck & Martin, 2013; Tyler, 2006). Importantly, police behaviour during 
public interactions is a factor that can be controlled by the police, regardless of the public’s 
reaction to the situation (Skogan, 2006). Procedural justice is concerned with fair treatment 
  
102 
and decision-making during interactions between citizens and the police and affects the 
degree to which the police are regarded as legitimate (Goodman-Delahunty, 2010; Reisig 
et al., 2007). Tyler’s (2006) procedural justice model is comprised of four key elements: (1) 
voice (i.e., opportunities to have input in police decision-making), (2) neutrality in decision-
making, (3) displays of dignity and respect for citizens, and (4) demonstrations of 
trustworthiness. 
 Evidence suggests that displays of procedural justice can increase perceptions of 
police legitimacy and promote cooperation and compliance with both the police and the 
law more generally (Mazerolle et al., 2013). Conversely, unfair treatment by authority 
figures communicates disrespect and a marginalised position within the group (Murphy & 
Cherney, 2011), which may lead to disobedience and resistance towards police (Mazerolle 
et al., 2013). Further, the GVM argues that procedural justice will be more important to 
individuals who strongly identify with mainstream society (Lind & Tyler, 1988). Conversely, 
procedural justice will be less important, and potentially less effective, for individuals 
outside of mainstream society (Huo, 2003). 
There is a growing body of research testing the applicability of the procedural 
justice model across differing groups and contexts. This research provides strong support 
for the procedural justice-based model of policing in the United States and the United 
Kingdom, including among ethnic minority groups (Jackson & Bradford, 2010; Jackson et 
al., 2012; Tyler, 2005; Tyler et al., 2010). However, while the procedural justice model is 
widely supported in the literature, suggesting that people place greater importance on 
procedural justice than other elements of policing (e.g., police performance), evidence 
from recent studies in Australia and Ghana indicates that procedural justice may be less 
important among some groups and cultures (Murphy & Cherney, 2011; Tankebe, 2009). 
Procedural justice and groups engaged in illegal behaviour 
Procedural justice may not be effective in encouraging cooperation among individuals who 
do not strongly identify with the prevailing majority group or who do not perceive the police 
to be a legitimate authority (Huo, 2003). Research shows that young offenders and youth 
who engage in delinquent behaviour (e.g., truancy, vandalism, and shoplifting) are likely to 
display high levels of cynicism about the criminal justice system and are more likely to 
question the legitimacy of the law and police and, consequently, may be unwilling to 
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cooperate with police (Nivette et al., 2015; Piquero et al., 2005). Despite this, there is 
relatively little research examining the applicability of the procedural justice model among 
groups engaged in illegal behaviour. 
 The available research provides some support for the proposition that procedural 
justice can play a role in influencing attitudes and behaviours among specific types of 
offenders. Papachristos and colleagues (2012) reported that, in their sample of violent 
offenders, those who viewed police as procedurally just and legitimate were less likely to 
report carrying a gun. In a study of domestic violence offenders, Paternoster and 
colleagues (1997) found that offenders who perceived the police officers as procedurally 
just during their arrest were less likely to reoffend post-arrest (see also White et al., 2015). 
Procedural justice has also been shown to be effective among incarcerated offenders 
(Baker et al., 2013; Reisig & Mesko, 2009; Tatar et al., 2012). However, Augustyn (2015) 
argues that the impact of procedural justice among adults engaged in regular offending is 
weak compared to conventional non-offenders and that the effectiveness of procedural 
justice on youth offenders, while promising, remains inconclusive. 
Procedural justice and young adult drug users 
One group of offenders largely missing so far from research examining the applicability of 
the procedural justice model to offending groups are young adult drug users. This is 
arguably an important gap in the literature as early adulthood is the peak age for both 
harmful levels of alcohol and other drug use (Stone et al., 2012) and contact with police 
(Skogan, 2006). Research shows that age is a strong determinant of attitudes towards 
police and policing, with young people generally having less positive attitudes towards the 
police compared to older age groups (Brown & Benedict, 2002; Skogan, 2006). These 
differing attitudes towards police may reflect differences in values held by different age 
groups, with young people placing a higher value on freedom and autonomy, while older 
people value safety and security more highly (Reisig & Correia, 1997). Additionally, it may 
be reflective of the fact that young people are more likely to encounter police as victims or 
perpetrators of crime than older age groups (Skogan, 2006). 
 Engagement in illegal behaviour, such as illicit drug use, further increases young 
adults’ likelihood of encounters with police through a variety of mechanisms, such as 
intoxication in a public place, possession and supply of illicit drugs, carrying a drug utensil, 
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and driving while under the influence (Sutherland & Shepherd, 2001). Young adults who 
consume recreational drugs such as ecstasy may also have greater exposure to vicarious 
experiences of police contact due to the social nature of ecstasy use, as ecstasy is 
commonly used with others during social occasions (Jenkinson et al., 2014). These 
vicarious experiences can influence how an individual perceives their own encounters with 
police (Warren, 2011) and are a key component of legal socialisation (Fagan & Tyler, 
2005). Evidence indicates that adolescents whose friends engage in delinquent behaviour, 
or who have witnessed their friends being stopped or questioned by police, have less 
positive views of police and the justice system (Fine et al., 2016). 
Some factors that appear to influence attitudes towards police and policing, such as 
age, cannot be modified. However, the possibility of improving attitudes towards police 
among young adults engaged in illegal behaviour, such as drug use, through modifying 
police behaviour (i.e., through procedural justice) presents an important opportunity. If 
procedurally fair contact with police can increase willingness to cooperate with police (i.e., 
compliance with police directions and requests) among drug-using young adults, such 
positive police contact may potentially be an important strategy for effectively engaging 
with these young adults to address the potential harms of illicit drug use (e.g., acute toxic 
effects, injury, overdose, impaired decision making, and driving under the influence) and 
their health-related needs.  
The current study 
The present study aims to compare willingness to cooperate with police and perceptions of 
police and policing among a population-based sample of Australian young adult 
amphetamine-type stimulant (ATS; i.e., ecstasy [MDMA] and methamphetamine) users 
and non-users and to examine predictors of willingness to cooperate with police among 
young adult ATS users. Two questions are addressed. Firstly, do young adult ATS users 
differ from non-using young adults in regard to belief in police legitimacy, procedural 
justice, and law legitimacy, and willingness to cooperate with police? And secondly, what 
predictors are associated with willingness to cooperate with police among young adult ATS 
users? A prediction model of self-reported willingness to cooperate with police among 
young adult ATS users was developed, examining factors including perceptions of police 
and policing, contact with police, ATS use, and drug market involvement, while controlling 
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for a number of other factors, including delinquency, antisocial behaviour, age, and 
gender. 
Method 
Participants8 
Data for this study are drawn from the baseline interview and three follow-up waves of 
data collection (12-month face-to-face interview, 30-month online survey, and 54 months 
[4.5 years] face-to-face interview) of the Natural History Study of Drug Use (NHSDU; for a 
description of the study, see chapter 1, section 1.3). In the current study, 137 ATS-user 
cases (38.9%) were excluded due to missing data, including 116 ATS users who did not 
complete each of the three follow-ups. These excluded ATS users did not differ from other 
ATS users at baseline in terms of gender (𝜒𝜒2=3.78, ns), age (t=0.59, ns), or employment 
status (employed vs. unemployed; 𝜒𝜒2=1.36, ns). On average, excluded participants had 
consumed a total of 181.0 ecstasy pills in their lifetime at baseline, compared to an 
average of 195.9 ecstasy pills among the current ATS user sample (z=-1.14, ns). 
Additionally, there was no significant difference between the proportions of excluded ATS 
users and those in the current sample who had used ecstasy (45.1% vs. 46.1%; 𝜒𝜒2=0.03, 
ns) and methamphetamine (14.4% vs. 13.5%; 𝜒𝜒2=0.06, ns) in the last month at baseline. 
Fifty comparison group cases (24.5%) were excluded due to missing data. These excluded 
comparison group cases did not differ from the current sample of non-users by gender 
(𝜒𝜒2=0.93, ns), age (t=-0.38, ns), or employment status (employed vs. unemployed; 
𝜒𝜒2=1.84, ns) at baseline. The final sample for this study is 369 participants (ATS users: 
n=215; non-users: n=154). 
 
 
                                            
8 To reduce repetition throughout the chapters, the initial paragraph of this section has been moved to this 
footnote: “The Natural History Study of Drug Use (NHSDU) is a prospective longitudinal study of drug use in 
a population-based sample of young adult ATS users and non-users in South-East Queensland, Australia, 
which commenced in 2009. To recruit participants, drug use screening questionnaires were mailed to 12,079 
young adults (aged 19-23 years) randomly selected from the Brisbane and Gold Coast electoral roll, with a 
response rate of approximately 50%. From the screening data, a sampling frame was developed from which 
an ATS-user group (used ecstasy or methamphetamine ≥3 times within the last 12 months, n=352) and a 
comparison group (random selection of the young adults who had never used ATS at the time of screening, 
n=204) were recruited. This method is described in detail elsewhere (Smirnov et al., 2014)”. 
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Measures 
Self-reported willingness to cooperate with police (outcome). At the 4.5-year follow-up 
interview, participants were asked how likely they would be to cooperate with police in four 
different scenarios using a five-point Likert scale (very unlikely to very likely): (1) call the 
police to report a crime; (2) help police find someone suspected of committing a crime by 
providing them with information; (3) report dangerous or suspicious activities to police; and 
(4) willingly assist police if asked. This scale has been used to measure cooperation with 
police in research in Australia and the United States (Murphy, Hinds, & Fleming, 2008; 
Murphy, Murphy, & Mearns, 2010; Sunshine & Tyler, 2003) and has been shown to be a 
valid and reliable measure with a Cronbach’s alpha of 0.78-0.88 (Mazerolle, Wickes, et al., 
2012; Murphy & Cherney, 2012). For the logistic regression model, a dichotmous variable 
of willingness to cooperate with police (i.e., strong willingness to cooperate vs. 
weak/moderate willingness to cooperate) was produced in order to distinguish between 
high and low/moderate levels of willingness to cooperate. Participants who reponded 
‘likely’ or ‘very likely’ to each of the four scale items were categorised as having strong 
willingness to cooperate with police. 
Perceptions of police, policing, and the law. Belief in police legitimacy, procedural 
justice, and law legitimacy were measured at the 4.5-year interview. Participants indicated 
on a five-point Likert scale (strongly disagree to strongly agree) how much they agreed 
with a number of statements, based on their experiences and perceptions. The questions 
used to construct the scales for police legitimacy, procedural justice, and law legitimacy 
can be found in Appendix F. These questions were drawn from the Australian Community 
Capacity Study (see Mazerolle, Wickes, et al., 2012) and are based on the work of Tyler 
and colleagues (Tyler, 2006; Tyler & Huo, 2002) and Murphy and colleagues (Murphy et 
al., 2010). These scales have been shown to be reliable and valid measures of police 
legitimacy (Cronbach’s alpha 0.85), procedural justice (Cronbach’s alpha 0.85), and law 
legitimacy (Cronbach’s alpha 0.73; Mazerolle, Wickes, et al., 2012). 
Substance-related contact with police. At the 4.5-year interview, participants were 
asked about substance-related contact with police (i.e., police contact associated with their 
own drug or alcohol use, including traffic offences and Random Breath Tests). Three 
levels of substance-related contact were created: (1) no substance-related police contact; 
  
107 
(2) non-intensive substance-related police contact (e.g., Random Breath Tests where the 
participant did not return a positive alcohol or drug reading); and (3) intensive substance-
related police contact. Intensive substance-related contact refers to police contact, initiated 
by the police or a third party, that involved being questioned or detained by police, 
searched by police or sniffer dogs, or charged or arrested for a drug- or alcohol-related 
offence, including driving while under the influence of alcohol or other drugs. Participants 
were also asked if they had ever been charged with a drug- or alcohol-related offence. 
Amphetamine-type stimulant use and drug market involvement. Use of ecstasy and 
methamphetamine in the last 12 months was measured at four time points (baseline, 12 
months, 30 months, and 4.5 years). Two variables were constructed to measure recurrent 
use of ecstasy and methamphetamine, each with three categories: (1) minimal recurrent 
use (use at 0-1 waves), (2) intermediate recurrent use (use at 3-2 waves), and (2) high 
recurrent use (use at 4 waves). At baseline, 12 months, and 4.5 years, ATS users also 
reported if they had ever sold ecstasy or methamphetamine. 
Delinquency and antisocial behaviour. At baseline, participants reported if they had 
ever been suspended from school. Due to the association between school suspension and 
delinquency (Hemphill et al., 2012; Hemphill, Plenty, Herrenkohl, Toumbourou, & 
Catalano, 2014), suspension was used as a proxy measure. Conduct disorder was 
evaluated at the 4.5-year follow-up using the World Mental Health Survey Initiative version 
of the World Health Organisation’s Composite International Diagnostic Interview (WMH-
CIDI 3.0), which applies diagnostic criteria for conduct disorder from the Diagnosis and 
Statistical Manual of Mental Disorders (DSM-IV). Research has shown reasonable 
individual-level concordance between WHM-CIDI diagnoses and those from clinical 
interviews (Haro et al., 2006). 
Analysis 
Wilcoxon Mann-Whitney tests were conducted to compare willingness to cooperate with 
police and belief in police legitimacy, procedural justice, and law legitimacy among young 
adult ATS users and non-users, due to some skewness of these variables. A prediction 
model of self-reported strong willingness to cooperate with police among young adult ATS 
users was developed, using multivariate logistic regression. Unadjusted and adjusted odds 
ratios are reported. Collinearity was tested for all predictor variables included in the model 
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and all individual variance inflation factors were within an acceptable range (see Table C5, 
Appendix C). Exploratory post-hoc analysis using simple linear regression was conducted 
to further examine the relationships between three of the predictors included in this study 
(i.e., contact with police, procedural justice, and police legitimacy), controlling for gender. 
Data were analysed using Stata/SE version 12.1.  
Results 
Amphetamine-type stimulant users and non-users: Socio-demographic 
characteristics 
Socio-demographic characteristics of ATS users and non-users are compared in Table 
6.1. The socio-demographic characteristics of the young adult ATS users and non-users 
are broadly similar. ATS users and non-users did not differ significantly in regard to age, 
gender, education (secondary or tertiary), or employment status. In contrast, there was a 
significant difference in income at baseline between ATS users and non-users, with a 
higher proportion of ATS users earning $1,000 or greater per fortnight (𝜒𝜒2=20.98, 
p<0.001). This difference in baseline income may be explained by the higher proportion of 
ATS users engaged in full-time work at baseline compared to non-users (40.0% vs. 27.9%; 
𝜒𝜒2=5.77, p=0.056). However, by the 4.5-year follow-up, there was no longer a significant 
difference in income levels between ATS users and non-users (𝜒𝜒2=0.12, ns). 
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Table 6.1 Socio-demographic and background characteristics: Amphetamine-type 
stimulant users (n=215) vs. non-users (n=154) 
 Socio-demographic and background characteristics 
 ATS users % 
(n=215) 
Non-users % 
(n=154) 
Test statistic 
Age at baseline   t=0.63 
  Mean (Standard Deviation) 20.9 years (1.14) 20.8 years (1.34)  
  Range 19-23 years 19-23 years  
Gender   𝜒𝜒2=1.94 
  Female 54.4 61.7  
  Male 45.6 38.3  
Education at baseline   𝜒𝜒2=2.30 
  Completed high school 73.0 79.9  
Tertiary educationa   𝜒𝜒2=0.00 
  Completed tertiary education 72.6 72.7  
Income at baselineb   𝜒𝜒2=20.98*** 
  0-$999 49.8 72.7  
  $1,000-$1,299 20.9 9.1  
  $1,300-$1,599 15.8 9.7  
  $1,600-$1,999 7.4 5.8  
  ≥$2,000 6.1 2.6c  
Employment at baseline   𝜒𝜒2=5.77† 
  Part-time 47.4 56.5  
  Full-time 40.0 27.9  
Income at 4.5 yearsb   𝜒𝜒2=0.12 
  0-$999 24.2 25.3  
  $1,000-$1,299 8.8 9.1  
  $1,300-$1,599 18.6 18.8  
  $1,600-$1,999 26.1 24.7  
  ≥$2,000 22.3 22.1  
Employment at 4.5 years   𝜒𝜒2=0.25 
  Part-time 21.4 20.1  
  Full-time 63.7 66.2  
Illicit behaviour and police contact    
  Ever sold ATSd 70.7 - - 
  Substance-related police contacte:   𝜒𝜒2=51.43*** 
     No substance-related contact 25.6 39.6  
     Non-intensive contact 27.4 48.7  
     Intensive contact 47.0 11.7  
*** p<0.00, † p=0.056, 
a Measured at baseline and 30-month follow-up; tertiary education refers to university, Technical and Further 
Education (TAFE), or trade qualifications; b Average fortnightly income after tax; amounts listed are AUD$; c 
Cell number too small for reliable chi-square analysis; d Measured for ATS users at baseline and the 12-
month and 4.5-year follow-ups; matching data not available for non-using young adults; e Measured at the 
4.5-year follow-up; Intensive contact refers to police contact, initiated by the police or a third party, related to 
the participant’s own drug or alcohol use including occasions such as: being questioned or detained by 
police, being searched by police or checked by sniffer dogs, or being charged or arrested for a drug- or 
alcohol-related offence. 
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Amphetamine-type stimulant users and non-users: Illicit behaviour and 
substance-related police contact 
Illicit behaviour (i.e., selling ATS) and substance-related police contact are also examined 
in Table 6.1. Almost three quarters (70.7%) of ATS users had sold ecstasy or 
methamphetamine. Comparable data was not collected for the comparison group of non-
using young adults. There was a significant difference in levels of substance-related police 
contact between ATS users and non-users (𝜒𝜒2=51.43, p<0.001). Approximately three 
quarters (74.7%) of ATS users had experienced substance-related police contact, 
compared to 60.4% of non-users. Additionally, almost half (47.0%) of ATS users reported 
intensive substance-related contact (e.g., being questioned or detained by police, being 
searched by police or checked by sniffer dogs, or being charged or arrested for a drug- or 
alcohol-related offence), compared to approximately one in ten (11.7%) non-users. 
Amphetamine-type stimulant users and non-users: Comparing willingness to 
cooperate with police and perceptions of police, policing, and the law 
Table 6.2 compares perceptions of police legitimacy, procedural justice, and law 
legitimacy, and willingness to cooperate with police between young adult ATS users and 
non-users. ATS users had significantly lower perceptions of police legitimacy (z=-4.98, 
p<0.001), procedural justice (z=-6.61, p<0.001), and law legitimacy (z=-4.49, p<0.001), 
compared to non-users. ATS users were also less willing to cooperate with police 
compared to non-users (z=-2.83, p<0.01). 
Table 6.2 Perceptions of police legitimacy, procedural justice, and law legitimacy, and 
willingness to cooperate with policea among young adult amphetamine-type stimulant 
users (n=215) and non-users (n=154) 
 ATS users Non-users Zb 
 Mean (Standard Deviation) Mean (Standard Deviation)  
Police legitimacy 3.72 (0.68) 4.06 (0.54) -4.98*** 
Procedural justice 3.09 (0.69) 3.55 (0.58) -6.61*** 
Law legitimacy 3.09 (0.82) 3.49 (0.70) -4.49*** 
Willingness to 
cooperate with police 
 
4.00 (0.73) 
 
4.19 (0.67) 
 
-2.83** 
** p<0.01, *** p<0.001 
a All scales measured on a 1 to 5 scale with higher scores indicating more positive evaluations/greater 
willingness to cooperate; b Two-sample Wilcoxon rank-sum (Mann-Whitney) test, reporting z scores. 
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Predictors of willingness to cooperate with police among amphetamine-type 
stimulant users 
Table 6.3 presents a prediction model of strong self-reported willingness to cooperate with 
police, reporting unadjusted and adjusted odds ratios (ORs). In the prediction model, a 
dichotomous variable of willingness to cooperate with police was used in order to 
distinguish between strong willingness to cooperate with police and weak/moderate 
willingness to cooperate with police. In unadjusted analyses, willingness to cooperate with 
police was positively associated with perceptions of police legitimacy, procedural justice, 
and law legitimacy. In contrast, high recurrent ecstasy use and having ever sold ATS were 
negatively associated with willingness to cooperate with police. 
Table 6.3 Multivariate logistic regression model of self-reported willingness to cooperate 
with police among young adult amphetamine-type stimulant users, reporting unadjusted 
and adjusted odds ratiosa (n=215) 
 Self-reported willingness to cooperate with policeb 
 nc Unadjusted ORs 
(95% CI) 
Adjusted ORs 
(95% CI) 
Perceptions of police, policing, and the lawd    
  Police legitimacy  3.98 (2.33, 6.79)*** 2.87 (1.35, 6.12)** 
  Procedural justice  2.61 (1.66, 4.12)*** 1.28 (0.68, 2.42) 
  Law legitimacy  2.06 (1.43, 2.96)*** 1.30 (0.83, 2.04) 
Contact with police    
  Ever charged with an alcohol or drug-related    
  offence 
 
31 
 
0.51 (0.23, 1.10) 
 
0.81 (0.30, 2.23) 
  Substance-related police contacte    
     Non-intensive contact 59 0.63 (0.30, 1.34) 0.44 (0.18, 1.08) 
     Intensive contactf 101 0.52 (0.26, 1.02) 0.71 (0.29, 1.69) 
Amphetamine-type stimulant useg    
  Ecstasy useh    
     Intermediate recurrent use (use at 2-3  
     waves) 
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0.96 (0.43, 2.13) 
 
0.77 (0.30, 1.97) 
     High recurrent use (use at 4 waves) 73 0.43 (0.18, 0.99)* 0.38 (0.14, 1.03)† 
  Methamphetamine useh    
     Intermediate recurrent use (use at 2-3  
     waves) 
 
83 
 
0.63 (0.36, 1.13) 
 
1.11 (0.56, 2.19) 
     High recurrent use (use at 4 waves) 21 0.42 (0.16, 1.09) 0.94 (0.31, 2.82) 
Drug market involvement    
  Ever sold ATS 152 0.50 (0.27, 0.91)* 0.67 (0.32, 1.39) 
Delinquency and antisocial behaviour    
  Ever suspended from school 69 0.95 (0.54, 1.69) 1.17 (0.59, 2.32) 
  Conduct disorder (lifetime)i 47 0.81 (0.42, 1.55) 1.04 (0.46, 2.34) 
Demographic factors    
  Agej  1.04 (0.82, 1.32) 1.14 (0.86, 1.51) 
  Gender (male) 98 0.64 (0.37, 1.09) 0.80 (0.40, 1.60) 
* p<0.05, ** p<0.01, *** p<0.001, † p=0.057 
a Logistic regression reporting odds ratios adjusted for all other variable in model; b Outcome variable is 
strong self-reported willingness to cooperate with police, refers to responding ‘likely’ or ‘very likely’ to all of 
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the 4 cooperation items included in the scale; c Number with characteristic; d All scales measured on a 1 to 5 
scale with higher scores indicating more positive evaluations; e Reference category is no substance-related 
police contact; f Intensive contact refers to police contact, initiated by the police or a third party, related to the 
participant’s own drug or alcohol use including occasions such as: being questioned or detained by police, 
being searched by police or checked by sniffer dogs, or being charged or arrested for a drug- or alcohol-
related offence; g Use of ecstasy and methamphetamine in the last 12 months, measured at baseline, 12 
months, 30 months, and 4.5 years; h Reference category is minimal recurrent use (use at 0-1 waves); i 
Assessed using the WMH-CIDI 3.0, which applies diagnostic criteria from the DSM-IV; j Entered as discrete 
variable. 
 
In adjusted analyses, perception of police legitimacy was positively associated with 
willingness to cooperate with police (Adjusted Odds Ratio [AOR]: 2.87, 95% Confidence 
Interval [CI] 1.35, 6.12). In contrast, while significant in unadjusted analysis, perceptions of 
procedural justice and law legitimacy were not significantly associated with willingness to 
cooperate in the prediction model. 
 A marginal negative association was found between high recurrent ecstasy use – 
use in the last 12 months at baseline, 12-months, 30-months, and 4.5 years – and 
willingness to cooperate with police in adjusted analyses (p=0.057). No significant 
associations were found between willingness to cooperate with police and recurrent 
methamphetamine use, having ever been charged with a drug- or alcohol-related offence, 
level of substance-related police contact, having ever sold ATS, school suspension, 
conduct disorder, age, or gender. 
Examining the association between contact with police, procedural justice, 
and police legitimacy 
Exploratory post-hoc analysis using simple linear regression was conducted to examine 
potential associations between (a) contact with police and perceptions of procedural 
justice and (b) perceptions of procedural justice and perceptions of police legitimacy, 
controlling for gender. A significant negative association was found between police contact 
(entered as a discrete variable) and procedural justice (entered as a discrete variable 
using the full scale; Coef. -0.125, p<0.05). A significant positive association was also found 
between procedural justice (entered as a discrete variable using the full scale) and police 
legitimacy (entered as a discrete variable using the full scale; Coef. 0.689, p<0.001). 
 In summary, these results show that ATS users are significantly less willing to 
cooperate with police compared to non-users. Further, ATS users were less likely to 
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believe police were legitimate and had lower perceptions of procedural justice and law 
legitimacy, compared to non-using young adults. However, the prediction model shows 
significant associations between police legitimacy and willingness to cooperate with police 
among young adult ATS users, adjusting for a number of other factors, including contact 
with police, ATS use, drug market involvement, delinquency and antisocial behaviour, age, 
and gender. No associations were found between willingness to cooperate with police and 
procedural justice or contact with police in the adjusted model. However, exploratory post-
hoc analysis using simple linear regression showed a significant negative association 
between police contact and procedural justice and a significant positive association 
between procedural justice and police legitimacy, controlling for gender. 
Discussion and conclusion 
This study extends the procedural justice literature beyond studies focused on the general 
population and ethnic minorities by examining the applicability of this model to young adult 
ATS users. In comparison to non-using young adults, ATS users were less willing to 
cooperate with police and had lower perceptions of police legitimacy, procedural justice, 
and law legitimacy. However, among young adult ATS users, perception of police 
legitimacy predicted willingness to cooperate with police after controlling for a number of 
factors, including perceptions of procedural justice and law legitimacy, level of contact with 
police, level of ATS use, drug market involvement, delinquency and antisocial behaviour, 
age, and gender. While procedural justice was not significantly associated with willingness 
to cooperate with police in the prediction model, a significant association was found 
between procedural justice and police legitimacy in exploratory post-hoc analyses. This 
indicates that perceptions of procedural justice may be associated with perceptions of 
police legitimacy among young adult ATS users. These findings align with the procedural 
justice literature, which has demonstrated that procedural justice is a key pathway to 
increasing police legitimacy, which in turn increases willingness to cooperate with police 
(Mazerolle et al., 2013). Consequently, these findings add further support to the small 
body of research examining the applicability of procedural justice among offending groups. 
The young adult ATS users in this study had high rates not only of possession of 
illicit drugs, but also of other illegal behaviour, such as selling ATS. Almost three quarters 
(70.1%) of ATS users reported having sold ATS. Further, ATS users had significantly 
higher rates of police contact compared with non-using young adults, with almost half 
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(47.0%) of ATS users having had intensive substance-related police contact (e.g., being 
questioned or detained by police, being searched by police or checked by sniffer dogs, or 
being charged or arrested for a drug- or alcohol-related offence), compared to 
approximately one in ten (11.7%) non-users. Consequently, our study indicates that 
procedural justice-based policing may be applicable for a range of groups, including those 
engaged in illegal behaviour. 
 That our findings suggest that procedural justice, through promoting police 
legitimacy, may increase willingness to cooperate with police among young adult ATS 
users may initially appear to be at odds with the GVM, which argues that procedural justice 
will be less important, and potentially less effective, for individuals outside of mainstream 
society (Huo, 2003). However, our findings align with the majority of research on the 
applicability of procedural justice among offending groups, which indicates that procedural 
justice can play a role in influencing or altering attitudes towards police and policing in 
specific offending populations (e.g., Papachristos et al., 2012; Paternoster et al., 1997; 
Reisig & Mesko, 2009). Sunshine and Tyler (2003) argue that procedural justice may 
potentially be more important for individuals who are unsure of their status within the group 
than individuals who are confident in their status. The ATS-using young adults did not 
differ significantly from the non-using young adults on a number of socio-demographic 
characteristics, including age, gender, education, or employment, suggesting that overall 
these ATS users are a relatively functional and ordinary group. Additionally, recreational 
drug use, particularly ecstasy use, has arguably been normalised in particular contexts 
and groups (Duff, 2005; Fitzgerald et al., 2013; Parker, Aldridge, & Measham, 1998). 
Consequently, young adult drug users who engage in predominantly recreational use may 
identify with mainstream culture; however, due to their engagement in illegal drug use, 
these young adults may be uncertain of their status within mainstream society, especially 
in relation to police and other figures of authority. 
 Young adult ATS users were less likely to endorse the legitimacy of police and legal 
institutions compared to young adult non-users. A potential explanation may be the 
different socialisation processes experienced by young adult ATS users and non-users. 
Ecstasy is a social drug, with use generally occurring in groups of ecstasy users for 
particular social occasions (Jenkinson et al., 2014). While not significant, our results 
showed a marginal negative association between high recurrent ecstasy use (i.e., ecstasy 
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use in the last 12 months at each of the 4 waves of the study) and willingness to cooperate 
with police in the adjusted model. It is possible that involvement with peers engaged in 
illegal behaviour, such as ecstasy and other drug use, may influence attitudes towards 
police, policing, and the law. In particular, vicarious experiences with law enforcement, 
such as stories told by peers, have been shown to influence how individuals perceive their 
own encounters with police (Warren, 2011). Fagan and Tyler (2005) propose that legal 
socialisation is likely moderated by peers; for example, affiliation with delinquent peers is 
associated with moral disengagement among children. Further research on the influence 
of engagement in drug-using peer groups on attitudes towards police, policing, and the law 
is needed. 
 Drug using young adults are also more likely than non-using young adults to 
experience direct personal contact with the police (Sutherland & Shepherd, 2001). It is 
likely that the nature of interactions with police may differ between ATS users and non-
users. Due to their engagement in illegal behaviour, ATS users’ police contact may be 
more likely to be negative, resulting in less positive perceptions of police among ATS-
using young adults compared to non-using young adults. While our prediction model 
indicates that level of police contact is not directly related to willingness to cooperate with 
police among ATS users, our findings suggest that there may be an indirect effect of police 
contact on willingness to cooperate with police through perception of police legitimacy. Our 
analysis showed a significant negative relationship between police contact and perception 
of procedural justice, controlling for gender. Perceived procedural justice was found to be 
significantly associated with perception of police legitimacy, which was significantly 
associated with willingness to cooperate with police in the prediction model. It is possible, 
however, that a direct association could be found in more problematic drug-using groups. 
Further research is needed to compare the types of police interactions experienced among 
different groups of young adults and the potential influence on attitudes towards police and 
policing. 
Interestingly, there was no association between belief in law legitimacy and 
willingness to cooperate with police among ATS users in our adjusted model. This may be 
related to our measure of law legitimacy, which focused on the law in general (i.e., I feel a 
moral obligation to obey the law). It is possible that these young adult ATS users have a 
general respect for the law but may hold different views in regards to laws against illicit 
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drug use. Consequently, questions focusing specifically on drug-related laws may have 
produced different results. 
The key implication of our findings is that procedural justice, through promoting 
perceptions of police legitimacy, may be an effective strategy to increase willingness to 
cooperate with police among young adult ATS users. These young adults are more likely 
to experience contact with the police, as victims or perpetrators of crime, compared to 
older age groups (Skogan, 2006), and due to their engagement in illegal behaviour 
(Sutherland & Shepherd, 2001). If procedurally just police contact can increase willingness 
to cooperate with police among drug-using young adults, such positive police contact may 
potentially be a useful strategy for effectively engaging with these young adults to address 
the potential harms of illicit drug use and their health-related needs. Australian police have 
taken an active role in areas of public health related to substance use (e.g., through police 
diversion for cannabis users; see Payne et al., 2008). There may be greater scope for 
police involvement in diversion and referral programs for young adults engaged in illicit 
drug use, especially when police use strategies based on procedural justice to provide 
harm reduction information to these young adults. 
Limitations of the study should be noted. Firstly, our measure of willingness to 
cooperate with police is based on self-report, which may differ from actual responses in 
real life situations. Secondly, our data collection relating to willingness to cooperate with 
police, procedural justice, and police legitimacy occurred at one time point and thus causal 
relationships cannot be determined. Thirdly, our study focused on substance-related 
contact with police and did not captured other types of police contact, including self-
initiated contact (e.g., reporting a crime). Fourthly, we were unable to examine some 
potential confounding characteristics, such as ethnicity and neighbourhood context, which 
have been linked to attitudes towards police. Lastly, young adult ATS users in our sample 
were predominantly recreational users, engaging in use that is largely unproblematic. 
Hence, it is important to be realistic as to the role that procedural justice may play for other 
groups who are engaged in more entrenched patterns of offending. 
This study highlights that willingness to cooperate with police is significantly lower 
among ATS users compared to non-users in a population-based sample of Australian 
young adults. However, our findings show an association between belief in police 
legitimacy and willingness to cooperate with police among young adult ATS users. 
  
117 
Promoting police legitimacy through procedural justice-based policing may be an effective 
strategy for increasing cooperation with police among young adult drug users. Further, if 
police are able to engage more effectively with young adult drug users through 
procedurally just encounters, this may allow police to more effectively address potential 
harms related to illicit drug use and drug users’ health-related needs. 
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Chapter 7 - Discussion and conclusion 
7.1 Introduction 
This thesis has examined consequences of concurrent and simultaneous ATS and alcohol 
use among young adults, focusing on hazardous drinking, antisocial behaviour, and 
contact with police. Based on the existing literature, I proposed that patterns of concurrent 
and simultaneous ATS and alcohol use may increase the risk of antisocial behaviour (i.e., 
hazardous drinking and aggressive behaviour). Additionally, engagement in illicit drug use 
and antisocial behaviour, particularly in public settings, likely increases the risk of contact 
with police, which may produce both negative and positive outcomes in regard to 
substance use behaviours and views of police and policing (including perceptions of police 
legitimacy and willingness to cooperate with police; see Figure 7.1). To increase our 
understanding of these concerns, my research had 5 key objectives: 
1) To examine predictors of hazardous alcohol consumption among young adult ATS 
users; 
2) To examine simultaneous use of alcohol and ATS among young adults, specifically: 
a. The prevalence of simultaneous alcohol and ATS use among young adult 
ATS users; and 
b. Whether patterns of simultaneous alcohol and ATS use are associated with 
ATS-attributed feelings of aggression and hostility; 
3) To examine predictors of verbal and physical aggression while under the influence 
of illicit drugs among young adult ATS users; 
4) To examine young adult ATS users’ experiences of substance-related contact with 
police, particularly focusing on the impact of police contact on substance use 
behaviours and perceptions of police and policing; and 
5) To examine the impact of perceptions of police and policing and contact with police 
on willingness to cooperate with police among young adult ATS users. 
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Figure 7.1 Thematic structure of thesis 
 
This final chapter discusses the key findings of my research, as well as the 
implications of these findings, strengths and weaknesses of the research, and directions 
for future research. 
7.2 Key findings 
7.2.1 Patterns of concurrent and simultaneous alcohol and amphetamine-type 
stimulant use among young adult amphetamine-type stimulant users  
Both concurrent and simultaneous alcohol and ATS use were prevalent among this 
population-based sample of Australian young adult ATS users, indicating that alcohol 
consumption is a ubiquitous feature of ATS use for these young adults. At the study 
baseline, almost all (96.5%) ATS users had consumed alcohol in the last month and the 
majority of ecstasy (92.9%) and methamphetamine users (80.7%) usually consumed 
alcohol simultaneously with ecstasy and methamphetamine, respectively. Alcohol was 
more commonly consumed while intoxicated on ecstasy (76.0%) and methamphetamine 
(41.3%), rather than while coming down (ecstasy: 29.8%; methamphetamine: 19.7%), 
which aligns with research from Canada and the United States (Barrett et al., 2006; Barrett 
et al., 2005; Hopper et al., 2006). 
Young adult ATS users also consumed alcohol at higher levels, in terms of both 
frequency and quantity of alcohol consumption, compared to non-ATS-using young adults. 
Hazardous levels of alcohol consumption (i.e., >4 standard drinks on a single occasion; 
National Health and Medical Research Council, 2009) were common among these young 
adult ATS users. Among female ATS users, over half (56.9%) usually consumed >4 
standard drinks on a typical day of drinking in the last month at baseline. These rates were 
even higher among male ATS users, with over three quarters (77.9%) usually consuming 
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>4 standard drinks. These figures are comparable to those reported among samples of 
regular ecstasy users in Australia, which indicate that between 52% and 79% of regular 
ecstasy users typically consume >4 standard drinks on occasions of drinking, not taking 
into account gender differences in levels of alcohol consumption (Matthews et al., 2013). 
 Thresholds for hazardous drinking of >4 or >5 standard drinks in a single drinking 
occasion are commonly used in research examining alcohol consumption among ATS 
users (Breen et al., 2006; Kinner et al., 2012; Matthews et al., 2013). However, these 
thresholds do not distinguish intensive or extreme patterns of heavy episodic drinking, 
which appear to be common among ATS users. Australian evidence suggests that 
between 17% and 25% of regular ecstasy users typically consume ≥10 standard drinks on 
a single occasion of drinking (Matthews et al., 2013). Even more extreme heavy episodic 
drinking was observed among a sample of Australian illicit stimulant users, which found 
that those who used illicit stimulants on a night out consumed a median of 20 standard 
drinks (McKetin, Chalmers, et al., 2014). Among the population-based sample of young 
adult ATS users examined in this thesis, 22.5% of female ATS users and 42.2% of male 
ATS users reported usually consuming ≥10 standard drinks on days of drinking in the last 
month at the study baseline. In comparison, only 4.4% of female non-users and 20.0% of 
male non-users reported alcohol consumption at these levels. These figures confirm that 
extreme or intensive heavy episodic drinking is common among young adult ATS users, 
particularly males. As the risk of alcohol-related harm, particularly the risk of more severe 
harm, continues to increase as the quantity of alcohol consumed increases beyond 5 
standard drinks (Livingston, 2013), young adults engaging in extreme heavy episodic 
drinking are at even greater risk of harm than those consuming at lower – but still risky – 
levels. 
 While high rates of hazardous drinking among ATS users are well documented in 
the literature, there has been little systematic examination of the factors that may lead to 
these risky alcohol consumption patterns. My first study examined predictors of hazardous 
alcohol consumption among young adult ATS users after 30 months of follow-up (see 
chapter 2). I did not find a longitudinal association between baseline patterns of ATS use 
and subsequent hazardous alcohol consumption at 30 months, suggesting that ATS use 
does not lead to hazardous patterns of alcohol use. However, I did find a concurrent 
association between ecstasy use – but not methamphetamine use – and hazardous 
  
121 
patterns of alcohol consumption, controlling for a number of potential confounding factors 
(e.g., baseline patterns of alcohol use, age, gender, early alcohol use, history of school 
suspension, income, and psychological distress). While no association was found between 
concurrent methamphetamine use and hazardous alcohol consumption, it is possible that 
this reflects low statistical power due to the lower number of methamphetamine users in 
the study, rather than a lack of an association. 
The association between concurrent ecstasy and alcohol use (i.e., use of both 
alcohol and ecstasy within the last month) and hazardous drinking is possibly suggestive 
of greater physiological or subjective rewards from their combined use. As noted above, 
almost all (92.9%) ecstasy users reported usually consuming alcohol during episodes of 
ecstasy use at the study baseline. ATS users may combine ecstasy and alcohol for 
specific purposes, such as increasing or extending pleasurable effects or reducing 
negative effects. Evidence suggests that the co-use of ecstasy and alcohol may result in 
prolonged feelings of euphoria and may reduce the sedative effect of alcohol, masking 
psychomotor impairment (Hernández-López et al., 2002). Additionally, due to this masking 
effect, individuals intoxicated on stimulants such as ecstasy may be able to consume 
greater quantities of alcohol (Hernández-López et al., 2002). This is supported by McKetin, 
Chalmers, and colleagues (2014), who found, among a sample of illicit stimulant users, 
that those who consumed stimulants on their last Saturday night out were three times 
more likely to engage in heavy episodic drinking compared to stimulant users who did not 
consume stimulants on that night. Additionally, my research with the NHSDU cohort 
outside of this thesis indicates that some young adult ATS users may purposefully 
combine alcohol and ATS in order to increase their drinking capacity (Leslie, Smirnov, 
Najman, & Scott, 2016). These findings highlight that young adult ATS users and ecstasy 
users in particular are consuming alcohol at quantities that put them at high levels of risk. 
My findings also suggest that young adults’ substance use behaviour may be 
influenced by the social-environmental settings of consumption. Frequent attendance at 
nightclubs (i.e., at least monthly) during the early phases of the study was associated with 
hazardous alcohol consumption at 30 months among ATS users, independent of baseline 
patterns of alcohol use. The longitudinal nature of this association suggests that regular 
attendance at nightclubs may potentially promote long-term changes in behaviour. 
Similarly, a study of drinking trajectories in early adulthood in New Zealand found a 
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longitudinal association between drinking at licensed premises (e.g., hotel, tavern, bar, 
sports club, or nightclub) at age 18 and heavier and more frequent alcohol consumption 
among both men and women (Casswell, Pledger, & Pratap, 2002). However, my finding is 
novel with regard to the fact that an association was found for nightclubs only, a setting in 
which illicit stimulants are commonly consumed in addition to alcohol. 
Cross-sectional research has shown a well-documented link between attendance at 
licensed venues (e.g., pubs and bars) and increased alcohol consumption (Kypri et al., 
2010). Research suggests that this cross-sectional association may be influenced not only 
by the availability of alcohol in these venues but also by particular aspects of their design 
and management (Miller et al., 2009), and other situational factors including the size of the 
drinking group and group pressure to drink (Knibbe, Oostveen, & van de Goor, 1991). 
However, it is unclear why there may be a longitudinal association between nightclub 
attendance and hazardous alcohol consumption. It is possible that individuals who choose 
to attend nightclubs may differ from those who do not in regard to motivations for drinking 
or alcohol use outcome expectancies, which may impact on later patterns of alcohol use. 
However, further research is necessary. 
7.2.2 Antisocial behaviour: Concurrent and simultaneous alcohol and 
amphetamine-type stimulant use and aggression among young adults 
The high prevalence of concurrent and simultaneous alcohol consumption and, in 
particular, the high rates of heavy episodic drinking among these young adult ATS users 
raises important questions regarding associations between patterns of ATS and alcohol 
use and aggressive behaviour. There is a strong body of evidence linking alcohol 
consumption, particularly heavy episodic drinking, to aggressive behaviour (Boles & 
Miotto, 2003; Exum, 2006; Tomlinson et al., 2016). Additionally, methamphetamine use 
has also been linked with aggressive behaviour (Boles & Miotto, 2003; Tomlinson et al., 
2016), with some evidence suggesting that alcohol use may account for part of this 
association (McKetin, Lubman, et al., 2014). However, despite the common co-use of 
alcohol and methamphetamine and the link between methamphetamine use and 
aggression, research examining the relationship between simultaneous alcohol and 
methamphetamine use and aggression is scarce (McKetin, Lubman, et al., 2014). The 
second and third chapters in this thesis address this gap in the literature by examining: (1) 
associations between simultaneous alcohol and ATS use and ATS-attributed feelings of 
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aggression or hostility (see chapter 3); and (2) predictors of verbal and physical 
aggression while under the influence of illicit drugs (see chapter 4). 
 The findings from these two studies add further support to the evidence that 
methamphetamine use is associated with aggression. In chapter 3, I found an association 
between recurrent risky simultaneous alcohol and methamphetamine use (i.e., drinking 
alcohol while intoxicated on methamphetamine and while coming down at 2-3 waves of 
the study) and subjective feelings of aggression or hostility attributed to methamphetamine 
use, suggesting that risky simultaneous alcohol and methamphetamine use increases the 
likelihood of aggression among young adults. High frequency methamphetamine use was 
also associated with subjective feelings of aggression or hostility. These associations were 
both independent of separate patterns of alcohol use, cannabis use, trait aggression, 
psychosis, and gender. Chapter 4 extended this research, examining the association 
between methamphetamine-attributed subjective feelings of aggression or hostility and 
acts of verbal and physical aggression while under the influence of illicit drugs. I found that 
recurrent (i.e., ≥3 times in the last 12 months) methamphetamine-attributed subjective 
feelings of aggression or hostility were associated with acts of both verbal and physical 
aggression, independently of simultaneous alcohol and methamphetamine use, 
methamphetamine-related paranoia, methamphetamine use patterns, heavy episodic 
drinking, ecstasy, cocaine, and cannabis use, trait aggression, and gender. 
 The association between methamphetamine use and aggressive behaviour aligns 
with previous research that has shown a physiological effect of methamphetamine use, 
which appears to be dose-responsive (McKetin, Lubman, et al., 2014; Tomlinson et al., 
2016). My findings extend the existing research, indicating that methamphetamine-related 
subjective feelings of aggression or hostility may be a mediating factor between 
methamphetamine consumption and subsequent acts of aggression. It appears that 
individuals who use methamphetamine frequently may be more likely to experience 
subjective effects of aggression or hostility and, consequently, may be more likely to 
engage in acts of both verbal and physical aggression while under the influence of illicit 
drugs. Further, these findings suggest that risky patterns of simultaneous alcohol and 
methamphetamine use (i.e., consuming alcohol both while coming up on 
methamphetamine and while coming down) may indirectly increase the risk of acts of 
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aggressive behaviour by increasing the likelihood of subjective feelings of aggression or 
hostility during methamphetamine use. 
 While I did not find a direct link between heavy episodic drinking and aggression 
among young adult ATS users, examining the well-researched relationship between heavy 
episodic drinking and aggression was not an objective of my research. Instead, my 
research focused on examining occasions of aggression involving stimulant use and the 
potential impact of alcohol consumption in this context. As ATS users in this study 
commonly consumed alcohol during episodes of ecstasy and methamphetamine use, 
alcohol may have contributed to both ecstasy- and methamphetamine-related subjective 
feelings of aggression or hostility and verbal or physical aggression under the influence of 
illicit drugs. Indeed, as noted above, my findings indicate that alcohol may play an indirect 
role in aggression among young adult methamphetamine users, with simultaneous alcohol 
and methamphetamine use increasing the risk of aggression. These findings raise the 
possibility that there may be something specific about the co-use of methamphetamine 
and alcohol that increases aggressive behaviour, and are comparable with prior research 
that has found that co-use of alcohol and cocaine may have a synergistic effect on 
aggression (Macdonald et al., 2008; Zhao et al., 2015).  
I did not find an association between ecstasy use and aggression in either study. 
This is consistent with the existing evidence indicating that acute ecstasy intoxication may 
reduce aggression (Curran et al., 2004; Kirilly et al., 2006; Machalova et al., 2012). My 
findings build on previous research by indicating that even when combined with alcohol 
ecstasy still does not appear to be associated with aggression. However, there is some 
evidence to suggest that there may be subacute effects of ecstasy on aggression, with 
ecstasy linked with increased aggression 3-4 days post-consumption (Curran et al., 2004; 
Hoshi et al., 2006). As my third study examined aggressive behaviour while under the 
influence of illicit drugs, potential subacute effect of ecstasy on aggression may not have 
been captured. 
7.2.3 Contact with police among young adult amphetamine-type stimulant 
users – what are the outcomes? 
Young adult ATS users’ substance use may put themselves at an increased risk of police 
contact through a variety of mechanisms, including intoxication in a public place, 
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possession and supply of illicit drugs, possession of a drug utensil, aggressive behaviour, 
and drink/drug driving (Hernández-López et al., 2002; McKetin, Lubman, et al., 2014; 
Sutherland & Shepherd, 2001). This is supported by the findings of my research, which 
show that alcohol use – including heavy episodic drinking and extreme heavy episodic 
drinking – are prevalent among these young adult ATS users and that patterns of 
simultaneous alcohol and methamphetamine use may increase the risk of aggression. 
Examining experiences of police contact among young adult ATS users is important as 
evidence suggests that contact with police, and the resulting consequences or outcomes 
of that contact, may influence subsequent substance use behaviours (Shanahan et al., 
2017; Small et al., 2006). Further, contact with police also has a significant impact on the 
views that people form of police, which are linked with levels of compliance and 
cooperation with police (Mazerolle et al., 2013). However, there is little research examining 
experiences of police contact and the outcomes of this contact among young adult non-
injecting drug users, such as the young adult ATS users in the NHSDU. The final two 
studies within this thesis address this issue by examining: the impact of intensive 
substance-related police contact on substance use behaviours and perceptions of police 
and policing (see chapter 5); and the impact of perceptions of police and policing and 
contact with police on behaviour towards police (i.e., willingness to cooperate; see chapter 
6). 
Substance-related police contact was common among these young adult ATS 
users. At the 4.5-year follow-up, approximately three quarters (74.4%) of young adult ATS 
users reported having ever experienced police contact related to their own alcohol or other 
drug use, with 63.1% of these young adults reporting intensive substance-related police 
contact (e.g., being questioned or detained by police, being searched by police or sniffer 
dogs, or being charged or arrested for a drug- or alcohol-related offence; see Table 6.1, 
chapter 6). These rates were significantly higher than among the comparison group of 
non-using young adults. While over half (60.4%) of the non-using young adults reported 
substance-related police contact, only 19.4% of these non-using young adults reported 
intensive substance-related police contact. 
To the explore the impact of police contact among young adult ATS users, I used 
qualitative data concerning the experiences of a subset of 70 ATS users who had been 
either arrested or charged with a drug or alcohol-related offence or raided by police in 
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relation to drugs. This qualitative study is an important addition to my quantitative work, 
allowing more in-depth examination of ATS users’ experiences with police, and is one of 
the few qualitative studies examining experiences of police contact among non-injecting 
drug users. A key finding of this study was that police contact and the resulting outcomes 
of this contact may lead to changes in substance use behaviours among young adult ATS 
users. Approximately 70% of the young adult ATS users included in the study reported 
that their intensive substance-related contact with police had impacted, to some degree, 
on their substance use behaviours. For the majority of these ATS users, changes in 
substance use behaviour were focused on avoiding further contact with police (e.g., no 
longer driving when intoxicated or no longer using illicit substances when in public places). 
These findings are compatible with the concept of restrictive deterrence, which 
describes changes in offending behaviour aimed at reducing the likelihood of police 
contact without necessarily involving the cessation of that behaviour (Jacobs, 2010). 
Restrictive deterrence has been observed among a small number of studies of drug users, 
though this research has predominantly focused on cannabis users (Erickson et al., 2013; 
Ream et al., 2010). There is little available information regarding whether the effects of 
restrictive deterrence lead to reductions in frequency or quantity of drug use. My findings 
indicate that, among young adult ATS users, restrictive deterrence appears to have only a 
minimal impact on frequency or quantity of substance use. This has important implications, 
as the policy context in which drug use occurs in Australia is, in a sense, one of restrictive 
deterrence. In general, people who engage in drug use are aware of the illegality of drug 
use and attempt to put in place strategies that minimise the chance that they will be caught 
by police (e.g., obtaining substances through closed drug markets). My findings suggest 
that policing of recreational drug users likely has a limited impact on individuals’ frequency 
and quantity of drug use and may cause people to make greater efforts to hide their use, 
which could work against strategies for engagement in public health programs. 
However, my findings suggest that police contact may be followed by reductions in 
substance use among a minority of young adult ATS users. This does not necessarily 
mean that reductions in substance use are a direct consequence of a single incidence of 
police contact. The young adult ATS users who reduced their substance use appeared to 
be more likely to have had more serious contact with police (e.g., being convicted of an 
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offence) and to have had a number of prior police contacts or convictions, and were also 
more likely to be older. 
Unsurprisingly, my qualitative study found that young adult ATS users’ experiences 
of intensive substance-related police contact often had a negative or a neutral impact on 
young adult ATS users’ general perceptions of police and policing. However, my findings 
suggest that in some cases police contact among young adult ATS users may have a 
positive impact on perceptions of police and policing. It appears that positive impacts were 
more common when police were perceived to have behaved in a positive manner (e.g., 
being friendly, respectful, and professional), which aligns with procedural justice literature 
(Mazerolle et al., 2013). 
As has been discussed in this thesis, procedural justice refers to fair treatment and 
decision-making during interactions between the police and citizens (Goodman-Delahunty, 
2010; Reisig et al., 2007). While there is a large body of literature that indicates that 
procedural justice is a key strategy for increasing perceptions of police legitimacy and 
subsequently promoting cooperation and compliance with both the police and the law 
(Mazerolle et al., 2013), this is largely based on studies of the general population 
(Papachristos et al., 2012). A small body of research has examined the applicability of the 
procedural justice model among offender groups and provides support for the 
effectiveness of procedural justice-based policing (Baker et al., 2013; Papachristos et al., 
2012; Paternoster et al., 1997). The findings from my final study add to this research, 
providing further support for the applicability of the procedural justice model among young 
adult ATS users. These findings showed that perception of police legitimacy was a 
significant predictor of willingness to cooperate with police among young adult ATS users, 
adjusting for a number of potential factors, including perceptions of procedural justice and 
law legitimacy, level of contact with police, level of ATS use, drug market involvement, 
delinquency and antisocial behaviour, age, and gender. While procedural justice was not a 
significant predictor of willingness to cooperate with police, further analysis showed that 
procedural justice was significantly associated with police legitimacy. This is consistent 
with the procedural justice literature, which demonstrates that procedural justice is a key 
pathway to increasing police legitimacy, which in turn increases willingness to cooperate 
with police among drug users. This highlights that the quality of police behaviour during 
interactions with young adult ATS users may influence not only views of police but 
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behaviour towards police. This was reflected in my qualitative study, which found that 
perception of police behaviour was one of the factors influencing compliance with police. 
In summary, this thesis has highlighted a high prevalence and impact of both 
concurrent and simultaneous alcohol and ATS use among this population-based sample of 
Australian young adults. Hazardous patterns of alcohol consumption, including extreme 
heavy episodic drinking, were also common among these young adult ATS users and my 
findings indicate that concurrent ecstasy use, though not concurrent methamphetamine 
use, is associated with these hazardous patterns of alcohol consumption. This perhaps 
reflects Australian population patterns of ATS use. Additionally, this research suggests that 
patterns of simultaneous alcohol and methamphetamine use are associated with both 
subjective feelings of aggression or hostility and acts of verbal and physical aggression. 
Engagement in illicit drug use, hazardous drinking, and antisocial behaviour likely puts 
these young adult ATS users at an increased risk of contact with police. My findings 
showed that ATS users were more likely than non-using young adults to have experienced 
substance-related police contact and were more likely to have experienced more intensive 
police contact. Additionally, these findings suggest that police contact may impact on 
substance use behaviours and perceptions of police and policing. The implications of 
these findings will now be discussed. 
7.3 Implications 
There are two key implications of this research. Firstly, the policy and harm reduction 
challenges of ATS and alcohol use should be approached in an integrated manner. My 
research has shown that alcohol consumption – both concurrent and simultaneous – is 
ubiquitous among ATS users. Further, the results highlight that young adult ATS users are 
an important target group for alcohol interventions. However, there are currently few harm 
reduction resources focused on the issue of combined alcohol and ATS use. Harm 
reduction resources for ecstasy users have predominantly focused on harms related to 
unknown pill content, drug driving, and mental health risks (Kinner et al., 2012). 
Additionally, the available resources that do discuss combined ecstasy and alcohol use 
appear to only address one alcohol-related issue, that of the increased risk of dehydration 
(e.g., Alcohol and Drug Foundation, 2017). More resources addressing the issue of 
combined alcohol and ATS use and the potential harms are needed. In particular, the high 
levels of extreme heavy episodic drinking among ATS users in this study suggest that this 
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may be an important focus for harm reduction. In Australia, alcohol education campaigns 
for young adults have predominantly focused on binge drinking, using the standard 
threshold of >4 standard drinks on a single occasion. It is possible that young adults may 
not be aware of the increased levels of risk that are experienced when consuming alcohol 
at quantities beyond this threshold of binge drinking. Education campaigns illustrating the 
curvilinear relationship between alcohol-related harm and the quantity of alcohol 
consumed may be effective in helping to address issues of extreme heavy episodic 
drinking. 
 Further, the link between methamphetamine use and aggression and the role of 
alcohol use in this relationship need to be better considered in designing and evaluating 
policy relating to public health and law enforcement responses to aggressive behaviour, 
particularly in NEDs. The co-use of methamphetamine and alcohol often occurs in licensed 
venues in NEDs (Pennay et al., 2015). These are settings in which both environmental 
characteristics and alcohol use outcome expectancies have been shown to increase the 
risk of aggressive behaviour (Graham et al., 2012; McFadden et al., 2015; Zinkiewicz et 
al., 2016). However, current policy responses to aggressive behaviour in NEDs in Australia 
– such as lock out laws (Mazerolle, White, et al., 2012) and Safe Night Precincts 
(Queensland Government, 2014) – have largely centred, understandably, around alcohol 
consumption. Limited attention has been given to illicit drugs, with little to no differentiation 
made between different illicit drugs and their impact on aggressive behaviour. 
 Secondly, my findings indicate that police contact with young adult ATS users may 
represent an important opportunity for engaging with this group of young adults to address 
the potential harms of their drug use. Identifying opportunities to engage with these young 
adults is crucial, as ATS users – particularly ecstasy users – generally have low levels of 
engagement with treatment services in Australia (Australian Institute of Health and 
Welfare, 2017a)9. In 2015-16, while 23% of closed treatment cases were for 
amphetamines as the primary drug of concern, ecstasy was the primary drug of concern in 
less than 1% of closed cases (Australian Institute of Health and Welfare, 2017a). In 
contrast, substance-related police contact was prevalent among these young adult ATS 
users, with approximately three quarters (74.4%) of young adult ATS users having had 
                                            
9 Although it needs to be acknowledged that treatment rates for methamphetamine use have increased in 
recent years (see Australian Institute of Health and Welfare, 2010, 2014a, 2017a). 
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police contact related to their own alcohol or other drug use. Additionally, my findings 
indicate that for the majority of young adult ATS users who experience intensive 
substance-related contact with police, this contact does little to reduce or stop their drug 
use and instead leads to these young adults making efforts to further hide their drug use 
from police. This suggests that we may need to reconsider how police interact with young 
adult recreational drug users. Australian police have previously been involved in areas of 
public health related to substance use (e.g., diversion programs for cannabis users; Payne 
et al., 2008); there may be greater scope for police to provide referrals to relevant drug 
and alcohol services or harm reduction resources. 
 While the provision of drug harm reduction may not appear readily compatible with 
the role of law enforcement, harm reduction has been a major pillar of the Australian 
Government’s National Drug Strategy since 1985 (Commonwealth of Australia, 2017). 
Australia’s current National Alcohol and Other Drug Workforce Development Strategy 
includes the continued development of the criminal justice workforce to prevent and 
reduce alcohol and other drug-related harm through prevention, early intervention, and 
harm minimisation (Intergovernmental Committee on Drugs, n.d.). As noted above, 
Australian police do engage in a number of harm reduction activities, including drug 
diversion programs and the use of discretion when policing around needle and syringe 
programs and when attending overdoses (Spooner, McPherson, & Hall, 2004). However, 
evidence suggests that the tension between the illegality of illicit drug use and harm 
reduction’s emphasis on encouraging safer drug use practices is likely a key barrier to 
more active engagement of police in harm reduction (Spooner et al., 2004). Partnerships 
between police and public health agencies may be an important strategy in working 
towards overcoming these barriers. This could include police referring drug users to 
alcohol and other drug services for assistance and education and greater sharing of 
information (e.g., data from police testing of drug seizures) with these services, who can 
then disseminate this information to drug users (Barratt, Bruno, Ezard, & Ritter, 2017; 
Butterfield, Barratt, Ezard, & Day, 2016). 
Importantly, my findings emphasise the significance of the quality of police 
behaviour during interactions between police and young adult recreational drug users. The 
procedural justice model appears to be applicable to young adult ATS users, which 
suggests that procedural justice-based policing, through promoting perceptions of police 
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legitimacy, may be an effective strategy for increasing willingness to cooperate with police 
among these young adults. Additionally, my qualitative study findings indicate that friendly, 
professional, and respectful treatment from police is linked with both positive perceptions 
of interactions with police and with compliance. If procedurally just police contact can 
produce more positive interactions with police, this arguably provides a better opportunity 
for engaging with young adult ATS users. Consequently, fair and respectful treatment 
should be encouraged in police interactions with individuals engaged in illicit drug use. 
7.4 General strengths and limitations 
A major strength of this study is its use of a population-based sample of Australian young 
adult ATS users. The NHSDU is a prospective study of drug use among a population-
based study of young adult ATS users and non-users in South-East Queensland, 
Australia. The study examined patterns of drug use over a period of 4.5 years during early 
adulthood, with participants aged 19 to 23 years at the study baseline and approximately 
23 to 27 years by the 4.5-year follow-up. This period of early adulthood was chosen as 
research indicates that ecstasy and methamphetamine are first used, on average, around 
the age of 21-22 years in Australia (Australian Institute of Health and Welfare, 2017b). 
Further, while methamphetamine trajectories initiated in early adulthood may span a 
decade or more (Hser, Huang, Brecht, Li, & Evans, 2008; Kertesz et al., 2012), evidence 
suggests that ecstasy trajectories are relatively short-lived (von Sydow et al., 2002). 
Consequently, the NHSDU has likely captured the peak period of ecstasy use and a 
substantial portion of methamphetamine use trajectories among these young adults. 
 The use of this population-based sample allows broader generalisation of my 
findings compared with drug studies that sample from treatment services or use purposive 
sampling. As the sample of young adults was derived through a probabilistic recruitment 
process, the NHSDU is able to provide estimates of community or population-level 
patterns of behaviour. Further, the use of longitudinal data allows for predictive 
associations to be inferred between substance use patterns and associated outcomes. 
 However, some limitations of the study should also be noted. Firstly, while the 
screening response rate of the NHSDU (49.9%) was reasonable in comparison to 
response rates routinely obtained by mail-out surveys and drug use surveys (Australian 
Institute of Health and Welfare, 2014b; Breen et al., 2010; Ryu et al., 2006), bias may 
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have resulted from non-response during this process. Additionally, as the sample was 
recruited from electoral rolls for two major metropolitan areas in South-East Queensland 
(i.e., Brisbane and the Gold Coast), those living in rural areas or without up-to-date 
enrolment were missed. It is also possible that heavier drug users, such as those recruited 
from treatment samples, and persons with poor mental health may have been missed. 
Consequently, as the NHSDU sample is predominantly comprised of recreational users, it 
is possible that the findings of this research – particularly those relating to procedural 
justice – may not be generalizable to other groups (e.g., heavier drug users). 
Secondly, the NHSDU collected self-report data, which can be impacted by 
concerns regarding stigma and illegality of behaviour. However, this is likely mitigated in a 
longitudinal study with high participant retention. Thirdly, not all ecstasy marketed in 
Australia comprises MDMA and, consequently, these findings are not necessarily specific 
to this drug. There is little information regarding the content of pills, tablets, and capsules 
marketed as ecstasy in Australia. However, the available research suggests that 
substances marketed as ecstasy may contain methamphetamine, MDA 
(methylenedioxyamphetamine), MDEA (3,4-methylendioxyethylamphetamine), and 
caffeine (Morefield, Keane, Felgate, White, & Irvine, 2011; Salom, Ness, & Alati, 2017). 
Fourthly, I was not able to examine the association between methamphetamine use 
and aggression at the event-level. That is, while I was able to examine aggressive 
behaviour that occurred while under the influence of illicit drug use, I could not ascertain if 
those incidents of aggressive behaviour occurred under the influence of 
methamphetamine specifically. Lastly, there were limitations to the measures used. Some 
of my results could potentially be explained by confounding factors relevant to both ATS 
and alcohol use not included in this study, such as sensation seeking and substance use 
outcome expectancies. Additionally, while ATS users in the NHSDU reported the use of a 
number of different substances (e.g., cannabis, cocaine, inhalants, and hallucinogens), 
due to the infrequent use of these substances – excluding cannabis – there was limited 
capacity to examine the use of these other substances.  
7.5 Directions for future research 
This thesis has added to and extended the body of literature examining outcomes of 
combined alcohol and other drug use. While this topic is recognised as an emerging area 
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of concern for both public health and law enforcement, research examining these issues, 
particularly among ATS users, is still limited. Further research is required to examine the 
nature and extent, at a population level, of adverse health and social outcomes associated 
with combined alcohol and ATS use. Directions for future research are discussed below. 
Firstly, a longer follow-up period would provide more detailed information regarding 
changes in patterns of alcohol and other drug use over time among young adult ATS 
users. Considering the association found between concurrent ecstasy use and hazardous 
alcohol consumption, it is possible that reductions in ATS use – particularly ecstasy use – 
over time may also result in decreases in alcohol consumption. However, further research 
is required to confirm if this is the case. Secondly, as has been noted above, the NHSDU 
sample is predominantly comprised of recreational drug users, who likely differ from more 
heavily involved drug users. Future research should aim to examine the associations 
found in this thesis among groups of heavier drug users, particularly in regard to 
associations with aggression and experiences with and perceptions of police and policing.  
Thirdly, my findings and prior research suggest that both substance use outcome 
expectancies and the social-environmental settings of consumption for alcohol and ATS 
use may play a role in hazardous alcohol consumption and aggression among young adult 
ATS users. However, these factors were not explicitly examined in this research. Future 
research should examine these factors in more detail, including the potential associations 
between substance use outcome expectancies, socio-environmental contexts, and 
motivations for combined alcohol and ATS use. Use of location-based or ecological 
research may enable researchers to look more directly at the simultaneous use of illicit 
stimulants and alcohol in these settings, factors relating to simultaneous use, and short-
term outcomes, such as aggressive behaviour. 
 Fourthly, while associations were found between aggression and (a) patterns of 
methamphetamine use and (b) co-use of methamphetamine and alcohol, I did not explicitly 
examine rates or severity of aggressive behaviour (beyond distinguishing between verbal 
and physical aggression). Future research examining associations between combined 
methamphetamine and alcohol use and aggression should examine these factors. 
Additionally, future research in this area should aim to study the association between 
aggression and methamphetamine use (and its co-use with alcohol) at the event level (i.e., 
incidents of aggression that occur during episodes of methamphetamine use). It is 
  
134 
possible that young adults who engage in methamphetamine use, alcohol use, and 
aggressive behaviour may have personality traits that make them more likely to engage in 
all of these behaviours. More research is needed to examine this. This research could also 
focus on strengthening the evidence base through data linkage. Specifically, linking self-
report of aggressive behaviour to both police and health data may enable collection of 
more detailed information regarding the severity and impact of aggressive behaviour. 
 Lastly, future research should continue to examine the impact and outcome of 
police contact among young adult recreational drug users and their perceptions of police 
and policing. Given the subjective and nuanced nature of people’s experiences with and 
attitudes towards police, I believe that mixed-methods studies are crucial for future 
research in this area. The findings from my qualitative study suggest that intensive 
substance-related contact with police may impact on subsequent substance use 
behaviours among young adult ATS users. Future research should aim to test whether 
police contact does lead to reductions or modifications to substance use and whether 
these effects are temporary or longer-lasting. Additionally, my findings also indicate that 
young adult ATS users have less positive views of police and policing and are significantly 
less willing to cooperate with police compared to non-using young adults. While this 
difference appears to be linked to involvement in ATS use, it is unclear if the difference in 
attitudes towards police between ATS users and non-users persists as ATS users 
transition out of drug use. 
7.6 Conclusion 
This thesis has examined consequences of concurrent and simultaneous alcohol and ATS 
use among a population-based sample of Australian young adults ATS users, focusing on 
hazardous drinking, aggression, and contact with police. My findings have shown that 
combined alcohol and ATS use, both concurrent and simultaneous, is ubiquitous among 
these young adults. Further, this study has highlighted that the combined use of alcohol 
and ATS is associated with a number of concerning outcomes, including hazardous 
alcohol consumption, aggression, and contact with police. These findings have both health 
and social implications for this group of young adults. Specifically, this research indicates 
that young adult ATS users may be a key target group for alcohol interventions, that the 
policy challenges of alcohol, ATS use, and aggression among young adults need to be 
considered in relation to the interlinking of these issues, and that police contact involving 
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fair and respectful treatment may be an important opportunity for engaging with these 
young adults. While this thesis has added to the scarce research examining combined 
alcohol and ATS use and its consequences, more research is needed to further improve 
our understanding of patterns and consequences of concurrent and simultaneous alcohol 
and ATS use among young adults in order to strengthen the ability of research and policy 
to address the potential negative outcomes. 
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Appendix C – Collinearity tests 
Table C1. Variance inflation factors for predictor variables in study 1 (“Predictors of 
hazardous alcohol consumption among young adult amphetamine-type stimulant users: A 
population-based prospective study”) prediction model (n=292) 
Variable Variance Inflation Factor (VIF) 
Monthly ecstasy use at baseline 1.25 
Monthly methamphetamine use at baseline 1.36 
Alcohol use at baseline 1.43 
Recent ecstasy use at 30 months 1.37 
Recent methamphetamine use at 30 months 1.38 
Monthly nightclub attendance at 6 months 1.33 
Monthly pub/bar attendance at 6 months 1.23 
Going to parties weekly at 6 months 1.17 
Age at baseline 1.20 
Gender 1.25 
Alcohol use <age 13 1.05 
Ecstasy social contacts (>30) 1.29 
Methamphetamine social contacts (>30) 1.36 
School suspension 1.15 
Fortnightly income at baseline 1.26 
Psychological distress 1.05 
Mean VIF 1.26 
 
Table C2. Variance inflation factors for predictor variables in model 1 (ecstasy-related 
aggression and hostility), study 2 (“Simultaneous use of alcohol with methamphetamine 
but not ecstasy linked with aggression among young adult stimulant users”) (n=242) 
Variable Variance Inflation Factor (VIF) 
Risky simultaneous ecstasy and alcohol use 1.10 
Ecstasy use trajectory 1.06 
Cannabis use 1.08 
Risky alcohol use 1.15 
Trait aggression 1.16 
Psychosis 1.05 
Gender 1.20 
Mean VIF 1.11 
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Table C3. Variance inflation factors for predictor variables in model 2 (methamphetamine-
related aggression and hostility), study 2 (“Simultaneous use of alcohol with 
methamphetamine but not ecstasy linked with aggression among young adult stimulant 
users”) (n=223) 
Variable Variance Inflation Factor (VIF) 
Risky simultaneous methamphetamine and alcohol use 1.25 
Methamphetamine use trajectory 1.17 
Cannabis use 1.09 
Risky alcohol use 1.12 
Trait aggression 1.13 
Psychosis 1.02 
Gender 1.12 
Mean VIF 1.15 
 
Table C4. Variance inflation factors for predictor variables in study 3 (“Predictors of 
aggressive behaviour while under the influence of illicit drugs among young adult 
methamphetamine users”) prediction models (n=181) 
Variable Variance Inflation Factor (VIF) 
Subjective effects of methamphetamine use: Aggression 
or hostility 
 
1.37 
Subjective effects of methamphetamine use: Paranoia 1.34 
Combined alcohol and methamphetamine use 1.40 
Methamphetamine use in the last 12 months 1.66 
Ecstasy use in the last 12 months 1.25 
Cocaine use in the last 12 months 1.31 
Cannabis use in the last 12 months 1.07 
Heavy episodic drinking in the last month 1.20 
High trait aggression 1.11 
Gender 1.13 
Mean VIF 1.28 
 
Table C5. Variance inflation factors for predictor variables in study 5 (“Willingness to 
cooperate with police: A population-based study of Australian young adult illicit stimulant 
users”) prediction model (n=215) 
Variable Variance Inflation Factor (VIF) 
Police legitimacy 1.37 
Procedural justice 1.20 
Law legitimacy 1.20 
Ever charged with an alcohol or drug-related offence 1.35 
Substance-related police contact 1.40 
Ecstasy use 1.14 
Methamphetamine use 1.18 
Ever sold ATS 1.15 
Ever suspended from school 1.16 
Conduct disorder (lifetime) 1.13 
Age 1.06 
Gender 1.33 
Mean VIF 1.22 
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Appendix D – Chapter 2, sensitivity analysis 
Table D. Sensitivity analysis: Prediction model of alcohol use patterns after 30 months of 
follow-up among amphetamine-type stimulant users who were using ecstasy and/or 
methamphetamine at least monthly in the last 12 months at baselinea (n=143) 
 Adjusted Odds Ratios (95% Confidence Interval) 
 Moderate alcohol 
use (n=43) 
High alcohol use 
(n=31) 
Very high alcohol 
use (n=43) 
Baseline drug use    
  Monthly ecstasy useb 0.59 (0.07, 4.56) 1.26 (0.12, 13.41) 3.77 (0.35, 40.39) 
  Monthly methamphetamine useb 2.56 (0.48, 13.66) 1.10 (0.16, 7.44) 2.44 (0.39, 15.37) 
  Alcohol usec 1.49 (0.71, 3.14) 2.76 (1.16, 6.51)* 4.14 (1.80, 9.50)** 
Concurrent drug used    
  Ecstasy (recent use)e 3.74 (1.37, 10.20)* 3.36 (1.10, 10.29)* 4.79 (1.61, 14.23)** 
  Methamphetamine (recent use)e 0.53 (0.19, 1.53) 1.93 (0.64, 5.87) 1.94 (0.64, 5.86) 
Venue attendance (monthly)f    
  Nightclubs 6.24 (1.53, 25.52)* 2.64 (0.56, 12.40) 1.21 (0.27, 5.53) 
  Pubs/bars 1.49 (0.38, 6.57) 0.99 (0.18, 5.40) 0.84 (0.18, 4.01) 
Leisure time activity    
  Going to parties (weekly) 0.33 (0.08, 1.36) 1.45 (0.32, 6.61) 0.73 (0.16, 3.31) 
Individual characteristics    
  Ageg 1.11 (0.61, 2.02) 1.22 (0.64, 2.33) 1.08 (0.57, 2.04) 
  Gender (male) 5.43 (1.09, 26.99)* 12.91 (2.14, 77.90)** 8.46 (1.49, 48.16)* 
  Alcohol use < age 13 2.94 (0.34, 25.61) 3.54 (0.34, 36.73) 3.68 (0.37, 36.10) 
  Ecstasy social contacts (>30) 0.79 (0.14, 4.40) 0.94 (0.14, 6.20) 0.16 (0.03, 1.02) 
  Methamphetamine social contacts   
  (>30) 
 
0.52 (0.08, 3.06) 
 
0.42 (0.06, 2.97) 
 
0.29 (0.04, 2.18) 
  School suspension 0.42 (0.09, 1.86) 0.20 (0.03, 1.10) 1.17 (0.24, 5.73) 
  Incomeh 0.90 (0.49, 1.67) 0.62 (0.32, 1.19) 0.82 (0.43, 1.58) 
  Psychological distressi 0.64 (0.09, 4.78) 0.79 (0.73, 8.48) 1.64 (0.18, 15.19) 
* p<0.05, ** p<0.01 
a A prediction model using the generalised linear latent and mixed model (GLLAMM) procedure, reporting 
odds ratios for each predictor adjusted for all other variables in the model; the outcome categories are low 
alcohol use (reference category – 0-14 standard drinks in the last month), moderate alcohol use (15-50 
standard drinks), high alcohol use (51-99 standard drinks), and very high alcohol use (≥100 standard drinks); 
b Reference category is less than monthly; c Alcohol use in the last month at baseline; levels defined 
according to the same ranges of standard drinks used for the outcome variable; low alcohol use (0-14 
standard drinks in the last month) is the reference category; factor entered as a discrete variable; d 
Measured at 30 month follow-up; e Refers to recency of use, comprises: no use in the last 12 months 
(reference category), use in the last 12 months, and use in the last month; factor entered as a discrete 
variable; f At least monthly attendance at the venue in the last 12 months, measured at 6-month follow-up; g 
Factor entered as continuous variable; h Refers to average fortnightly income after tax, measured at 
baseline; categories are: 0-$250 per fortnight (reference category), $251-$560, $561-$1,000, $1,001-$1,300, 
and >$1,300; factor entered as a discrete variable; i Measured by a Hospital Anxiety and Depression Scale 
(HADS) score of ≥16. 
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Appendix E – Chapter 3, ecstasy and methamphetamine use trajectories 
Figure E1. Ecstasy use trajectories over a 30-month period 
 
Note: Mean days of ecstasy use refers to the number of days that ecstasy was used during the last month at 
each time interval. Trajectory groups were developed using k-means cluster analysis. 
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Figure E2. Methamphetamine use trajectories over a 30-month period 
 
Note: Mean days of methamphetamine use refers to the number of days that methamphetamine was used 
during the last month at each time interval. Trajectory groups were developed using k-means cluster 
analysis. 
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Appendix F – Chapter 6, policing measures 
Below is a complete list of the items used in the police legitimacy, procedural justice, and 
law legitimacy scales (see chapter 6). Reverse scoring is indicated with the letter ‘r’. 
Police legitimacy 
• Overall, I think the police are doing a good job in my community 
• I trust the police in my community 
• I have confidence in the police in my community 
• Respect for police is an important value for people to have 
• I feel a moral obligation to obey the police 
Procedural justice 
• Police try to be fair when making decisions 
• Police treat people fairly 
• Police treat people with dignity and respect 
• Police are always polite when dealing with people 
• Police listen to people before making decisions 
• Police make decisions based upon facts, not their personal biases or opinions 
• Police respect people’s rights when decisions are made 
Law legitimacy 
• You should always obey the law even when it goes against what you think is right 
• I feel a moral obligation to obey the law 
• People should do what our laws tell them to do even if they disagree with them 
• Disobeying the law is sometimes justified (r)
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